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T h i s  r e p o r t  on t h e  c o l l a b o r a t i o n  be tween  i n t e r n a t i o n a l  ag r i -  
c u l t u r a l  research c e n t e r s  ( I A R C s )  and t h e  a g r i c u l t u r a l  research 
s y s t e m  of Burma was u n d e r t a k e n  a t  t h e  r e q u e s t  o f  t h e  C G I A R  impact 
S tudy .  
The main  o b j e c t i v e s  of t h i s  r e p o r t  a r e  t o  p r o v i d e :  
( 1 )  A p i c t u r e  o f  t h e  c o l l a b o r a t i o n  between CGIAR-supported 
I A R C s  and Burma; 
( 2 )  An assessment o f  how i n t e r n a t i o n a l  i n p u t s  have 
c o n t r i b u t e d  t o  n a t i o n a l  research capac i ty ;  
(3 )  An e v a l u a t i o n  of t h e  r e l e v a n c e  and impact  of t h e  
c e n t e r s '  t r a i n i n g  programs; 
( 4 )  A summary of t h e  impact on food p r o d u c t i o n ;  and 
( 5 )  A d i s c u s s i o n  o f  t h e  way i n  which selected 
t e c h n o l o g i e s  o r i g i n a t i n g  i n  t h e  centers have  been  
t r a n s m i t t e d  t h r o u g h  n a t i o n a l  programs t o  farmers. 
A g r i c u l t u r e  is t h e  m a i n s t a y  o f  t h e  Burmese economy. I n  
1982-83, a g r i c u l t u r a l  p r o d u c t s  a c c o u n t e d  fo r  52 percent o f  t h e  
t o t a l  e x p o r t s ,  38 p e r c e n t  of GDP. The s e c t o r  employed 64 p e r c e n t  
of t h e  l abor  force. The prospects  of Burma's economy h i n g e  on 
t h e  p e r f o r m a n c e  of t h e  a g r i c u l t u r a l  s e c t o r .  The b u l k  of t h e  
r u r a l  p o p u l a t i o n  l i v e s  n e a r  t h e  s u b s i s t e n c e  level ,  and  improved  
sma l l  farm p r o d u c t i v i t y  is a p r e r e q u i s i t e  f o r  meet ing t h e i r  bas i c  
n e e d s  . 
Rice is t h e  s t a p l e  f o o d  o f  t h e  p e o p l e  a n d  i s  a n  i m p o r t a n t  
s o u r c e  of foreign exchange.  The gove rnmen t  is g i v i n g  t h e  h i g h e s t  
P r i o r i t y  t o  d e v e l o p m e n t  o f  r i ce  l a n d  and improved  r i ce  
p r o d u c t i o n .  The area under  r ice  was more t h a n  12 m i l l i o n  acres 
i n  1984, and r ice  p r o d u c t i o n  was more than  689 m i l l i o n  b a s k e t s  
( 1 4  H t ) .  
vi 
Agr icu l tu ra l  pol icy,  i n c l u d i n g  t h a t  f o r  research,  is s e t  by 
t h e  Burma S o c i a l i s t  Programme Party and Council of State .  
Overall  r e s p o n s i b i l i t y  f o r  managing and i m p l e m e n t i n g  a g r i c u l t u r a l  
a c t i v i t i e s  rests w i t h  t h e  M i n i s t r y  of Agricul ture  and Forests.  
W i t h i n  t h i s  m i n i s t r y ,  t h e  A g r i c u l t u r e  Corporation is respons ib le  
f o r  a l l  a spec t s  of crop research,  development and production; 
Othe r  government agencies  coord ina te  water resources,  provide 
mechanized land preparat ion,  procure crops,  provide c red i t  and 
t r a i n  s t a f f .  The government opera tes  a compulsory procurement 
s y s t e m  f o r  paddy, j u t e  and cotton. 
Locally e l e c t e d  f u n c t i o n a r i e s  of t h e  Burma S o c i a l i s t  
Programme Party,  t h e  Peasants and Workers Associat ions and t h e  
People's Councils mobil ize  and lead t h e  farmers. S t a f f  from t h e  
Agr icu l ture  Research I n s t i t u t e ,  t h e  Applied Research Division and 
Extension Division were made respons ib le  f o r  t h e  planning, 
execution and eva lua t ion  of a l l  phases of t h e  crop development 
programs. 
The i n v e s t m e n t  a l loca t ed  f o r  t h e  a g r i c u l t u r e  s e c t o r  was 
increased from 548 m i l l i o n  k y a t s  in 1979-80 t o  920 m i l l i o n  k y a t s  
i n  1983-84. 
Burma's use of e x t e r n a l  a s s i s t a n c e  has been  r i s i n g  s t e a d i l y  
s i n c e  1970. With a s s i s t a n c e  from t h e  i n t e r n a t i o n a l  a g r i c u l t u r e  
research cen te r s ,  t h e  a g r i c u l t u r e  research departments and o t h e r  
agencies  unde r  t h e  Agricul ture  Corporation have g r e a t l y  increased 
y i e l d s  of rice,  maize, sorghum, wheat, co t ton ,  ju te ,  sugarcane 
and food legumes i n  Burma. 
The s t a f f  of t h e  Agr icu l ture  Corporation c u r r e n t l y  t o t a l s  
about 18,000, of which 2,239 hold A g r i c u l t u r e  Science degrees. 
F i f t een  have PhDs, 40 have Master's degrees  and t h e  rest  have 
BSc (Agr icu l ture)  o r  BAg degrees. Many i n t e r n a t i o n a l l y  a ided 
p r o j e c t s  a s s i s t i n g  a g r i c u l t u r e  development have recognized t h e  
v i i  
need  fo r  t r a i n i n g ,  and  a b o u t  15 percent o f  t h e  f u n d s  h a v e  been  
u s e d  f o r  t r a i n i n g  components .  
Burma c o o p e r a t e s  c lo se ly  w i t h  I R R I ,  C I M M Y T  and I C R I S A T  ab 
well a s  w i t h  o t h e r  centers s u c h  a s  I I T A ,  C I A T  and  IBPCR. From 
these i n t e r n a t i o n a l  c e n t e r s ,  Burma has  r e c e i v e d  g e n e t i c  
m a t e r i a l s ,  t r a i n i n g  f e l l o w s h i p s  and  o p p o r t u n i t i e s  t o  e s t a b l i s h  
c o n t a c t s  w i t h  r e s e a r c h  w o r k e r s  and  s c i en t i s t s  i n  o the r  c o u n t r i e s  
t o  p e r m i t  t h e  c o n t i n u o u s  exchange  o f  ideas.  P u b l i c a t i o n s  from 
mos t  of these c e n t e r s  are  a l s o  s e n t  t o  t h e  n a t i o n a l  research 
i n s t i t u t e s .  
The t r a n s m i s s i o n  of i n n o v a t i o n s  is a c c o m p l i s h e d  m a i n l y  
t h r o u g h  t h e  E x t e n s i o n  D i v i s i o n  of  t h e  Agr icu l ture  C o r p o r a t i o n .  
The r e s p o n s i b i l i t i e s  o f  t h i s  d i v i s i o n  are  to :  d i s s e m i n a t e  agr i -  
c u l t u r a l  research f i n d i n g s ;  i m p l e m e n t  t h e  a n n u a l  a g r i c u l t u r a l  
p l a n ;  d i s t r i b u t e  essent ia l  s u p p l i e s  t o  t h e  farmers and  a s s i s t  i n  
p r o c u r e m e n t  of fhese i n p u t s ;  d i s t r i b u t e  p u r e  seeds i n  
c o o r d i n a t i o n  w i t h  t h e  c e n t r a l  f a r m s  and  h e l p  t o  c o o r d i n a t e  t h e  
a g r i c u l t u r a l  a c t i v i t i e s  w i t h  t h e  v i l l a g e  c o u n c i l s  and t o w n s h i p  
c o u n c i l s .  
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1 The Coun t ry  
1.1 N a t u r a l  s e t t i n g  
The  S o c i a l i s t  R e p u b l i c  o f t h e  U n i o n  o f B u r m a  l i e  s i n  
S o u t h e a s t  Asia b e t w e e n  l a t i t u d e s  100N and 28ON and l o n g i t u d e s  
920E and 10lOE. The c o u n t r y  i s  r o u g h l y  582 miles across  from 
e a s t  t o  west and  1 , 2 7 5  miles f rom n o r t h  t o  s o u t h .  
Burma i s  t h e  l a r g e s t  c o u n t r y  on t h e  s o u t h e a s t  Asian main- 
l and .  F a c i n g  t h e  Bay o f  Bengal and t h e  Andaman Sea on t h e  west 
and  s o u t h  it shares  l a n d  b o r d e r s  w i t h  T h a i l a n d ,  Laos,  China ,  
I n d i a  and Bang ladesh .  
Burma i s  r immed  on  t h e  n o r t h ,  
r a n g e s  w i t h  e l e v a t i o n s  u p  t o  4,570 
l e v e l  a l o n g  t h e  C h i n e s e  b o r d e r  and 
t h e  I n d i a n  border. 
e a s t  and  w e s t  by moun ta in  
meters (15,000 f t )  above  sea 
2,400 meters (8,000 f t )  a l o n g  
The c o u n t r y  h a s  many v a r i e t i e s  o f  r i c h  f o r e s t .  World f amous  
Burma t e a  is c u l t i v a t e d  i n  t h e  d e c i d u o u s  monsoon f o r e s t .  
1.1.1 R i v e r s  
S i t t a n g ,  t h e  Ch indwin  and  t h e  Salween.  
The  f o u r  c h i e f  r i v e r s  i n  Burma a r e  t h e  I r r a w a d d y ,  t h e  -
The 1,238 mile l o n g  I r r a w a d d y  R i v e r  is  formed by t h e  
c o n f l u e n c e  o f  two rivers, N'mai Kha, and  M a l i  Kha, some 2 7 3  miles 
n o r t h o f  M a n d a l a y .  The r i v e r  w h i c h i s n e a r l y o n e  mile w i d e  a t  
many p laces  is n a v i g a b l e  from its mouth t o  Bahmo. Before t h e  
r i v e r  e n t e r s  t h e  Andaman Sea it d i v i d e s  i n t o  e i g h t  main b r a n c h e s  
which f o r m  t h e  s p r a w l i n g  f e r t i l e  d e l t a .  The I r r a w a d d y  is t h e  
2 
c o u n t r y ' s  economic  l i f e l i n e  and m a j o r  t r a n s p o r t a t i o n  s y s t e m ,  con- 
n e c t i n g  Rangoon w i t h  Mandalay in t h e  c e n t r a l  a r e a .  -
The S i t t a n g  River rises in t h e  h i l l s  s o u t h e a s t  o f  Mandalay 
a n d  f l o w s t o t h e  PeguYoma u n t i l  i t  e m p t i e s  i n t o  t h e  G u l f  o f  
Mar taban ,  an e x t e n s i o n  of t h e  Andaman Sea. T h i s  r iver  is 186 
miles long. - 
The C h i n d w i n  River is t h e  main t r i b u t a r y  o f  t h e  I r r a w a d d y  
and r ises in t h e  n o r t h w e s t e r n  h i l l s .  It  f l o w s  t h r o u g h  480 miles 
o f  n a v i g a b l e  r e a c h e s  u n t i l  it f l o w s  i n t o  t h e  I r r a w a d d y  n e a r  
Pakokku. T h i s  r iver  is 691 miles l o n g .  
The Sa lween River r a c e s  t h r o u g h  g o r g e s  c u t  d e e p  i n t o  t h e  
Shan P l a t e a u .  It  i s  l o c a l l y  n a v i g a b l e  b u t  is t o o  s w i f t  t o  p e r m i t  
n a v i g a t i o n  f o r  any ex tended  d i s t a n c e .  I t  f l o w s  i n t o  t h e  G u l f  o f  
Martaban . 
1.1.2 The c l i m a t e  
Most of Burma l i e s  w i t h i n  t h e  t r o p i c s ,  t h e  T r o p i c  of Cancer  
p a s s i n g  t h r o u g h  t h e  c o u n t r y  a b o u t  150 miles n o r t h  o f  Mandalay. 
There a r e  three s e a s o n s :  t h e  monsoon, winter and summer. 
The monsoon is f rom mid-May t o  t h e  end  o f  October .  D u r i n g  
t h i s  p e r i o d  t h e  s o u t h w e s t  monsoon b r i n g s  r a i n  from t h e  Bay of  
Bengal.  The c o a s t a l  r e g i o n s  receive a b o u t  500 cm o f  r a i n ,  t h e  
I r r a w a d d y  d e l t a  a b o u t  250 cm, and t h e  h i l l y  r e g i o n s  a b o u t  200 cm. 
C e n t r a l  Burma, which  l i e s  w i t h i n  t h e  r a i n  shadow o f  t h e  Arakan 
Yoma, receives a b o u t  50  t o  7 5  cm o f  r a i n .  
The c o l d  s e a s o n  is  from e a r l y  November t o  l a t e  Februa ry .  
T e m p e r a t u r e s  i n  t h e  s o u t h  of  t h e  c o u n t r y  may d r o p  to'15.5OC and 
i n  o t h e r  a r e a s  t h e  c o l d  i s  more i n t e n s e .  
T h e  h o t  s e a s o n  o r  t h e  s u m m e r  comesbe fo re  t h e  r a i n s .  T h e  
t e m p e r a t u r e s i n  t h e  s o u t h  a r e  a r o u n d  3 0 ° C b u t t h o s e  i n  t h e  
c e n t r a l  p l a i n  may be a s  h i g h  a s  33'. 
1.2 P o l i t i c a l  s e t t i n g  
The S o c i a l i s t  R e p u b l i c  of t h e  Union of Burma came i n t o  b e i n g  
on J a n u a r y  3,  1974,  a f t e r  t h e  new s o c i a l i s t  c o n s t i t u t i o n  had been  
passed  by o v e r  90 p e r c e n t  of t h e  e l ec to ra t e  i n  a r e fe rendum.  It  
i s  a s i n g l e  p a r t y  s y s t e m .  Under t h e  p r o v i s i o n s  of t h e  c o n s t i -  
t u t i o n ,  t h e  n a t i o n w i d e  e l e c t i o n s  f o r  P y i t h u  H l u t t a w  ( P a r l i a m e n t ) ,  
P e o p l e ' s  C o u n c i l s  f o r  S t a t e / D i v i s i o n ,  Township  and  V i l l a g e  t r a c t  
l e v e l s  a r e  h e l d  e v e r y  4 y e a r s .  The  P y i t h u  H l u t t a w  i n c l u d e s  475 
members e lec ted  from 314 t o w n s h i p s .  C a n d i d a t e s  f o r  t hese  
e l e c t i o n s  are  approved  by t h e  Burma S o c i a l i s t  Programme P a r t y  
(BSPP), t h e  o n l y  p o l i t i c a l  p a r t y .  
The P y i t h u  H l u t t a w  i s  t h e  h i g h e s t  o r g a n  of  t h e  S t a t e  Power. 
I t  meets t w i c e  a y e a r  i n  March a n d  October .  
H l u t t a w  i s  n o t  i n  s e s s i o n ,  t h e  S t a t e  P o w e r  i s  d e l e g a t e d t o t h e  
C o u n c i l  of S t a t e .  The C o u n c i l  of S t a t e  i s  composed of 2 9  
members. F o u r t e e n  r e p r e s e n t  t h e  14  S t a t e  and  D i v i s i o n a l  
t e r r i t o r i a l  u n i t s ,  w h i l e  a n o t h e r  1 4  r e p r e s e n t  t h e  P y i t h u  H l u t t a w  
a s  a whole. The P r ime  M i n i s t e r  i s  t h e  2 9 t h  member. 
When t h e  P y i t h u  
The C o u n c i l  o f  J u s t i c e  i s  t h e  h i g h e s t  j u d i c i a l  organ o f  t h e  
S t a t e  and  t h e  C o u n c i l  of Peop le ' s  A t t o r n e y s  p r o t e c t s  and  safe- 
g u a r d s  t h e  S o c i a l i s t  Sys t em a s  well  a s  t h e  r i g h t s  and  p r i v i l e g e s  
of t h e  w o r k i n g  people.  Under t h e  C o u n c i l  of S t a t e  there  a r e  t h e  
C o u n c i l  of M i n i s t e r s  ( C a b i n e t )  and t h e  C o u n c i l  of P e o p l e ' s  
I n s p e c t o r s  t o  i m p l e m e n t  t h e  S t a t e  p o l i c i e s .  A l l  members o f  t h e  
e x e c u t i v e  b r a n c h  a re  e lec ted  from among t h e  members of P y i t h u  
Hlu t t aw.  
T h e  S o c i a l i s t  R e p u b l i c  of t h e  Union of Burma comprises s e v e n  
s t a t e s  and  s e v e n  d i v i s i o n s ,  namely: t h e  Kach in  S t a t e ,  t h e  Ch in  
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S t a t e ,  t h e  Kaya S t a t e ,  t h e  Karen S t a t e ,  t h e  Mon S t a t e ,  t h e  
Rakhine, and t h e  Shan Sta te .  The seven d i v i s i o n s  a r e  t h e  Rangoon 
Division, Mandalay Division, t h e  Pegu Division, t h e  Tenasserim 
Division, t h e  Irrawaddy Division, t h e  Sagaing Division and t h e  
Magwe Division. These d i v i s i o n s  a r e  comprised of 314 townships. 
The admin i s t r a t ive  con t ro l  i s  exercised from t h e  National 
Headquarters downward through a s y s t e m  of subordinate  execut ive 
bodies. People's Councils a t  t h e  l e v e l s  of S ta te /Div is ion ,  
Township and Vi l lage  t r a c t  have government functions.  A nation- 
w i d e  par ty  apparatus ,  through a system of par ty  c e l l s  and 
committees, exe rc i se s  pol icy  con t ro l  over t h e  a c t i v i t i e s  of 
People ' s  Councils. 
1.3 Population 
Burma had a population of 35.6 m i l l i o n  i n  1984, w i t h  an 
annual growth r a t e  of 2.01 percent. The male population was 17.7 
mil l ion  and t h e  female population was 17.98 mill ion.  I n  
analyzing growth by age g roups ,  it was es t imated  t h a t  o u t  of t h e  
t o t a l  population, 13.36 mil l ion  were unde r  15 years  old,  19.98 
mil l ion  were i n  t h e  working age group of 15 t o  59 years ,  and  2.34 
mil l ion  were i n  t h e  age group 60 years  and more. 
The c r u d e  b i r t h r a t e  was 28.3 p e r  t h o u s a n d  w h i l e  t h e  c r u d e  
death r a t e  was 11.2 p e r  thousand. 
1.4 Economy 
Burma i s  an a g r i c u l t u r a l  economy i n  t h e  process  of  modern- 
i z a t i o n  and appropr ia te  i n d u s t r i a l i z a t i o n .  Rice and t i m b e r  a r e  
t h e  main products b u t  o the r  cereal crops,  o i l s eed  crops,  
i n d u s t r i a l  crops,  minerals  and petroleum a r e  growing i n  
importance. 
Improved performance of t h e  economy d u r i n g  1983-84 has been 
made poss ib l e  by s teady growth In t h e  main productive s e c t o r s ,  
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namely  a g r i c u l t u r e ,  f o r e s t r y  and  p r o c e s s i n g  and m a n u f a c t u r i n g .  
Accord ing  t o  t h e  p r o v i s i o n a l  d a t a ,  t h e  v a l u e  of o u t p u t  of t h e  
a g r i c u l t u r e  sector i n  1983-84 i n c r e a s e d  by 5.6 p e r c e n t .  T h i s  
remarkable growth r a t e  was t h e  r e s u l t  of i n c r e a s e  i n  o u t p u t  of 
p r i n c i p a l  c r o p s .  The i n c r e a s e  i n  a g r i c u l t u r a l  o u t p u t  is 
a t t r i b u t a b l e  t o  t h e  i n t r o d u c t i o n  of h i g h  y i e l d  va r i e ty  (HYV) 
p r o g r a m s  of c r o p s ,  improved  c u l t u r a l  methods,  and whole- township  
crop p r o d u c t i o n  programs f o r  i m p o r t a n t  selected crops. The 
impact  of s u c h  m e a s u r e s  is r e s p o n s i b l e  f o r  i n c r e a s e s  i n  y i e l d  p e r  
acre of many i m p o r t a n t  crops.  
Accord ing  t o  t h e  p r o v i s i o n a l  da ta ,  t h e  v a l u e  of n e t  o u t p u t  
i n  t h e  fores t ry  sector i n c r e a s e d  by 5.2 p e r c e n t  i n  1983-84. 
Modern methods of l o g  t r a n s p o r t a t i o n  and e x t r a c t i o n  c o u p l e d  w i t h  
b u i l d i n g  of a l l -weather  accessible roads which m i n i m i z e d  t h e  
s tock  i n  c o u r s e  of e x t r a c t i o n  c o n t r i b u t e d  t o  t h e  i n c r e a s e  i n  
o u t p u t  of teak  and hardwood d u r i n g  t h i s  per iod .  
The p r o c e s s i n g  and  m a n u f a c t u r i n g  sector showed p e r c e p t i b l e  
i n c r e a s e  i n  p r o d u c t i o n  i n  l i n e  w i t h  t h e  i n c r e a s e d  p r o d u c t i o n  i n  
a g r i c u l t u r e .  The a d e q u a t e  s u p p l y  of  raw m a t e r i a l s  in t h e  a g r i -  
c u l t u r e  sector ,  r e g u l a r  s u p p l y  of f o r e i g n  raw mater ia l  and spa re  
p a r t s ,  m a i n l y  c o n t r i b u t e d  t o  t h e  i n c r e a s e  i n  t h e  v a l u e  of n e t  
o u t p u t  of t h e  p r o c e s s i n g  and m a n u f a c t u r i n g  sector by 9 percent i n  
1981-82. U t i l i z a t i o n  of p r o d u c t i o n  c a p a c i t y  i n  t h i s  sector was 
72.91 p e r c e n t  i n  1980-81; 73.60 p e r c e n t  i n  1981-82; 71.00 p e r c e n t  
i n  1982-83 and 73.00 p e r c e n t  i n  1983-84. 
Out of o v e r  5.8 m i l l i o n  s t u d e n t s ,  0.17 m i l l i o n  were s t u d y i n g  
h ighe r  e d u c a t i o n .  Over 33,000 academic and p r o f e s s i o n a l  d e g r e e s  
were awarded i n  1983-84. 
D u r i n g  1982-83, t h e  e x p o r t  v a l u e  of K 3,036.3 m i l l i o n  was 
rea l ized .  Expor t  by t y p e  of commodity is p r e s e n t e d  i n  Table 1.1. 
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The a l l o c a t i o n  of c a p i t a l  and c u r r e n t  expendi ture  f o r  t h e  
S t a t e  Adminis t ra t ive Organizations9 t h e  S t a t e  Economic E n t e r -  
prises and t h e  Town and C i t y  Development Committees f o r  1984-85 
I s  shown by s e c t o r  i n  T a b l e  1.2. 
Table 1.1 Exports by Type of Commodity, 1982-83 
~ 
Type of Commodity Kyats i n  Mi l l ion  
Agr i cu l tu ra l  Products 1,566.8 
Animal and Marine Products 152.1 
Fores t  Products 813.6 
Minerals and G e m s  398.5 
Others 72.3 
Re-export 33.0 
Tota l  
~~~ 
39036.3 
Table 1.2 Allocation of Capital and Current Expenditure 
by Sector for 1984-85 
-- _I_- -----c----L__I_c_UcI- 
Agriculture 1,130 . 13.1 1,630 5.5 
Livestock and Fishery 250 
Forestry 240 
Mining 240 
Processing and Manufacturing 2,480 
Power 1,840 
Construction 320 
Transportation and Communications 840 
Trade 350 
Social Services 550 
Financial Institutions 20 


































Town and City Development 
Committees 130 1.6 190 0.6 
Reserve Fund I I 100 0.3 
Total 8,740 100.0 29,770 100.0 
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- _ _  
Net Sown Area 
Fallow Area 
Cul t ivable  Wasteland 
Reserved Fores t  
Othe r  Forest  Area 
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2 The A g r i c u l t u r e  Sector  
The prospects  of Burma's economy h i n g e  on t h e  performance of 
t h e  a g r i c u l t u r e  sec tor .  The b u l k  of t h e  r u r a l  population l i ves  
near t h e  subs is tence  l e v e l  and improved smal l  farm product iv i ty  
is  a p r e r e q u i s i t e  f o r  meeting t h e i r  bas ic  needs. About 
85 percent  of t h e  population l i v e s  i n  r u r a l  a r e a s  and two-thirds 
of employment is i n  a g r i c u l t u r e .  
Burma i s  r i c h l y  endowed w i t h  n a t u r a l  resources. I t  has a 
s u b s t a n t i a l  a rea  of a r ab le  land which could be brought u n d e r  
c u l t i v a t i o n  and s i g n i f i c a n t  water resources. O f f i c i a l  da ta  
i n d i c a t e s  21 mil l ion  a c r e s  of c u l t i v a b l e  wasteland. O f  t h e  
t o t a l  land area of 261,228 square miles, ha l f  i s  i n  f o r e s t  and 
about 72,000 square miles i s  considered s u i t a b l e  f o r  cu l t i va t ion .  
However, only 45 percent  of t h i s  area is  u n d e r  c u l t i v a t i o n ,  d u e  
t o  l i m i t e d  a v a i l a b i l i t y  of water. I n  1983-84, 34,000 ac res  of 
c u l t i v a b l e  land was brought under cu l t i va t ion .  The u t i l i z a t i o n  
o f  l a n d  i s  shown i n  Tab le  2.1. 
Table 2.1 Land U t i l i z a t i o n  






Other  Lands 
Tota l  
41,773 
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Land is owned b y  t h e  S t a t e  a n d  o n l y t h e  a c t u a l  t i l l e r s  a r e  
g iven  t h e  r i g h t  t o  till t h e  l a n d .  T h u s  t h e  number o f  s m a l l  l a n d -  
h o l d e r s  h a s  i nc reased  s u b s t a n t i a l l y  w h i l e  t h e  f a r m e r s  w i t h  l a r g e  
h o l d i n g s  h a s  d e c l i n e d .  The l a n d  a r e a  o c c u p i e d  by p e a s a n t  
f a m i l i e s  i n  1983-84 is shown i n  T a b l e  2.2. 
Table 2.2 P o s i t i o n  o f  P e a s a n t  F a m i l i e s  and Land Occup ied  
5 t o  10 Acres 
10 t o  20 Acres 
20 t o  50 Acres 
50 t o  100 Acres 





. . -  
From t h e  a b o v e  t a b l e  i t  c a n  b e  s e e n t h a t h o l d i n g s o f  
10 a c r e s  o r  l e s s  t a k e  up  55 percent o f  t h e  t o t a l  a c r e a g e  and a r e  
h e l d  by 85 percent of t h e  p o p u l a t i o n .  T h e  r e m a i n i n g  45 percent 
o f  l a n d  i n  f a r m s  o f  10 a c r e s  o r  m o r e  a r e  h e l d  b y  12 percen t  o f  
t h e  f a r m e r s .  Less t h a n  3 percent  o f  t h e  f a r m e r s  have  h o l d i n g s  o f  
20 a c r e s  o r  more. 
Burma h a s  v a s t  i r r i g a t i o n  p o t e n t i a l  b u t  i r r i g a t e d  a r e a  
c o m p r i s e s  o n l y  a b o u t 1 3  percent  o f t h e  t o t a l  a r e a  s o w n t o  
a g r i c u l t u r a l  c r o p s .  It  h a s  been r e c o g n i z e d  t h a t  t h e  l a c k  o f  
f l o o d  c o n t r o l ,  d r a i n a g e  and deve lopmen t  o f  i r r i g a t i o n  is o n e  o f  
t h e  m a j o r  f a c t o r s  c o n t r i b u t i n g  t o  low y i e l d s  and t h e  i n a b i l i t y  t o .  
p r o d u c e  c r o p s  d u r i n g  t h e  d r y  season .  A t t e m p t s  have  been made t o  
c o r r e c t  these c o n d i t i o n s .  The main s o u r c e s  o f  i r r i g a t i o n  w a t e r  . 
are river d i v e r s i o n  schemes ( s e r v i n g  a t o t a l  i r r i g a b l e  a r e a  o f  a t  
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l e a s t  1.6 m i l l i o n  acres) ,  dams and  r e s e r v o i r s  ( s e r v i n g  a r o u n d  
190,000 acres) and  pump schemes ( s e r v i n g  a b o u t  380,000 acres) and  
o t h e r s  a b o u t  430,000 acres. A t  p r e s e n t  o n l y  2.6 m i l l i o n  acres  i s  
u n d e r  i r r i g a t i o n .  D u r i n g  t h e  l a s t  few years ,  o p e r a t i o n s  of t h e  
I r r i g a t i o n  D e p a r t m e n t  ( I D )  h a v e  expanded r a p i d l y .  A u t h o r i z e d  
s t a f f  p o s i t i o n s  i n c r e a s e d  from 6,800 i n  1973 t o  a b o u t  20,000 i n  
1982, and t h e  number of p ro j ec t s  u n d e r  i m p l e m e n t a t i o n  i n c r e a s e d  
from 8 t o  17. However, i t  was found t h a t  o n l y  12.5 p e r c e n t  of 
t h e  i r r i g a t e d  a rea  i s  d o u b l e  cropped. 
A t t e m p t s  t o  p r o v i d e  farm i n p u t s  s u c h  a s  f e r t i l i ze r s ,  and  
pes t i c ides  h a v e  been  q u i t e  s u c c e s s f u 1 .  
Rice i s  t h e  s t a p l e  food  o f t h e  p e o p l e  a n d  i s  a n  i m p o r t a n t  
f o r e i g n  exchange  e a r n e r .  The Government  i s  g i v i n g  h i g h e s t  
p r i o r i t y  f o r  r ice  l a n d  d e v e l o p m e n t  and  improvemen t  of i t s  pro- 
d u c t i o n .  
Rice i s  p r e s e n t l y  grown i n  a b o u t  12.06 m i l l i o n  acres. T h e r e  
had been  a g r a d u a l  decrease i n  r ice  acreage from 12.6 m i l l i o n  
acres  i n  1965 t o  12.0 m i l l i o n  acres i n  1973. From 1974 o n w a r d s  
t h e  a rea  i n c r e a s e d  s u b s t a n t i a l l y  a s  shown i n  F i g u r e  2.1. 
D u r i n g  t h e  10-year p e r i o d  1963-73, a n n u a l  p r o d u c t i o n  
f l u c t u a t e d .  S i n c e  t h e n  p r o d u c t i o n  increased s u b s t a n t i a l l y  from 
7.4 M t  i n  1973 t o  14.4 M t  i n  1982-83. 
P r i o r  t o  1974 r ice  y i e l d s  were low. Y i e l d s  p e r  acre  
f l u c t u a t e d  b e t w e e n  29 and  32 baskets.  After 1974, a g r a d u a l  
y i e l d  i n c r e a s e  was o b t a i n e d  and  i n  t h e  year  1983, a v e r a g e  y i e l d  
p e r  acre  reached 61 baske ts .  
Tota l  domestic c o n s u m p t i o n  of paddy g r a d u a l l y  i n c r e a s e d  from 
5.5 M t  i n  1978-79 t o  6.1 M t  i n  1982-83. The e x p o r t a b l e  s u r p l u s  
i n  1978-79 was 1.6 M t  and  i n  t h e  year 1982-83 it  was a b o u t  0.59 
M t  . 
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The a g r i c u l t u r e  sector  a c c o u n t s  fo r  38 p e r c e n t  o f  g r o s s  
domestic p r o d u c t  and  employs  6 4  p e r c e n t  of t h e  c o u n t r y ' s  l a b o r  
force. I n  1982-83, t h e  sector a c c o u n t e d  f o r  52 p e r c e n t  of t h e  
f o r e i g n  e x c h a n g e  e a r n i n g s .  
2.1 S t r u c t u r e  
O v e r a l l  r e s p o n s i b i l i t y  f o r  managing  and  i m p l e m e n t i n g  a g r i -  
c u l t u r a l  a c t i v i t i e s  rests w i t h  t h e  M i n i s t r y  of  A g r i c u l t u r e  a n d  
F o r e s t s ,  which  c o n s i s t s  of s e v e n  D e p a r t m e n t s  and th ree  
C o r p o r a t i o n s  a s  shown i n  T a b l e  2.3. The A g r i c u l t u r e  C o r p o r a t i o n ,  
u n d e r  i t s  Managing Director, i s  r e s p o n s i b l e  f o r  a l l  a s p e c t s  of 
crop research, d e v e l o p m e n t  and  p r o d u c t i o n .  F o r e s t r y  a c t i v i t i e s  
f a l l  u n d e r  s epa ra t e  d e p a r t m e n t s  o r  c o r p o r a t i o n s .  
The o r g a n i z a t i o n a l  s t r u c t u r e  of  t h e  A g r i c u l t u r e  C o r p o r a t i o n  
i s  d e p i c t e d  i n  T a b l e  2.4. 
2.2 I n f r a s t r u c t u r e  
A g r i c u l t u r a l  s u p p o r t  services a re  o r g a n i z e d  t h r o u g h  t h e  
r e l e v a n t  d e p a r t m e n t s  and  c o r p o r a t i o n s  c o n c e r n e d  w i t h  t h e  d e v e l o p -  
ment  and  e s t a b l i s h m e n t  of a g r i c u l t u r a l  and  r u r a l  d e v e l o p m e n t  
p r o j e c t s .  
2.2.1 A g r i c u l t u r e  C o r p o r a t i o n  ( A C )  
and  F o r e s t s  i s  r e s p o n s i b l e  f o r  a g r i c u l t u r a l  e x t e n s i o n  and  
The A g r i c u l t u r e  C o r p o r a t i o n  of  t h e  M i n i s t r y  of A g r i c u l t u r e  
research, t h e  c o o r d i n a t i o n  of  f e r t i l i z e r  and  a g r i c u l t u r a l  
chemical d i s t r i b u t i o n ,  and  seed m u l t i p l i c a t i o n  and  d i s t r i b u t i o n .  
W i t h i n  t h e  AC,  there a r e  two r e s e a r c h  d i v i s i o n s :  t h e  A p p l i e d  
Research D i v i s i o n  ( A R D )  a t  Gyogon (Rangoon) and  t h e  A g r i c u l t u r a l  
Research I n s t i t u t e  ( A R I )  a t  Yezin.  The E x t e n s i o n  D i v i s i o n  i s  
a l s o  l o c a t e d  a t  Rangoon. ARD a d m i n i s t e r s  20 seed farms and  20 
c e n t r a l  farms sca t t e red  t h r o u g h o u t  t h e  c o u n t r y .  I t s  o b j e c t i v e s  
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Table 2 . 4  Organizat ion of t h e  A g r i c u l t u r e  Corporat ion ( A G )  
Managing D i r e c t o r  
A g r i c u l t u r a l  Research Ins t i tu te  G . M .  
A p p l i e d  Research G . M .  
Extens ion G . M .  
Land Use Dy. G . M .  
P l a n t a t i o n  Crops G . M .  
Accounts G . M .  
Adminis trat ion G.M.  
Export Dy. G . M .  
Planning and P r o j e c t s  G . M .  
Procurement and D i s t r i b u t i o n  G . M .  
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farms a r e  r e s p o n s i b l e  f o r  p l a n t  b r e e d i n g ,  c r o p  s e l e c t i o n ,  y i e l d  
t e s t i n g ,  c u l t u r a l  and  f e r t i l i z e r  e x p e r i m e n t s  and  e x t e n s i o n  
manager  t r a i n i n g .  
The research a c t i v i t i e s  o f  A R I  a r e  s i m i l a r  t o  those  of ARD. 
Germplasm c o l l e c t i o n  and  e v a l u a t i o n ,  s e l e c t i o n  and  v a r i e t a l  
improvement, crop c u l t u r e  t e c h n i q u e s ,  seed p r o d u c t i o n ,  c r o p  
r e s p o n s e  t o  f e r t i l i z e r s ,  c o n t r o l  of c r o p  pests  and  diseases, and  
v a r i o u s  o the r  m i s c e l l a n e o u s  s t u d i e s  and  a c t i v i t i e s  a r e  carr ied 
o u t  by A R I .  
The e x t e n s i o n  d e p a r t m e n t  h a s  r e s p o n s i b i l i t y  f o r  i m p l e m e n t i n g  
a g r i c u l t u r a l  p l a n s ,  p r o c u r i n g  and  d i s t r i b u t i n g  a g r i c u l t u r a l  
s u p p l i e s  and  d i s s e m i n a t i n g  research i n f o r m a t i o n  t o  farmers. The 
Whole Township  P r o g r a m s  a r e  now t h e  ma in  v e h i c l e  fo r  e x t e n s i o n  
a c t i v i t i e s .  
2.2.2 I r r i g a t i o n  Department ( I D )  
d e s i g n  a n d  i m p l e m e n t  c o o r d i n a t e d  water r e s o u r c e s  d e v e l o p m e n t ,  
i n c l u d i n g  i r r i g a t i o n ,  d r a i n a g e  and f l o o d  c o n t r o l .  
The p r i m e  f u n c t i o n  of t h e  I r r i g a t i o n  D e p a r t m e n t  is t o  p l a n t  
The I D  has  c o n s i d e r a b l e  experience i n  e x e c u t i n g  major i n t e r -  
n a t i o n a l l y  f u n d e d  pro jec ts ,  i n c l u d i n g  t h e  Sedawgyi Dam and t h e  
N g a l a i k  Dam, b o t h  f i n a n c e d  by t h e  A s i a n  Development  Bank. The 
Kinda  Dam P r o j e c t  and  t h e  Lower Burma Paddy Land Deve lopmen t  
P r o j e c t s  a re  a s s i s t e d  by t h e  World Bank. 
Between 1962 and  1980, t h e  I D  completed e i g h t  m a j o r  p ro j ec t s  
w i t h  a t o t a l  i r r i g a b l e  a rea  of 137,000 ha. The d e p a r t m e n t  a l s o  
completed f o u r  m a j o r  f l o o d  p r o t e c t i o n  p r o j e c t s  p r o v i d i n g  pro- 
t e c t i o n  f o r  over 50,000 ha. 
2.2.3 A g r i c u l t u r a l  M e c h a n i z a t i o n  Department (AMD) 
The AMD is charged w i t h  t h e  r e s p o n s i b i l i t y  of a s s i s t i n g  t h e  
farmers w i t h  t i m e l y  l a n d  preparat ion.  They p r o v i d e  t r ac to r s ,  
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sprayers ,  pumps, power t i l l e r s ,  t h r e s h e r s  and o the r  farm 
implements f o r  s a l e  and h i r e  t o  farmers  and v i l l a g e  cooperatives.  
T h i s  department does land preparat ion on about 700,000 a c r e s  
annually. 
The AMD i s  not only charged w i t h  t h e  above r e s p o n s i b i l i t i e s ,  
b u t  t h e y  a l s o  have t o  ca r ry  out  production of innovative 
e q u i p m e n t  l i k e  t h e  manual r i c e  t r ansp lan te r ,  and maintenance and 
r e p a i r  of department-owned and cooperat ively owned a g r i c u l t u r a l  
machinery. Another funct ion i s  t h e  t r a i n i n g  of opera tor  and 
r e p a i r  t echnic ians .  
2.2.4 Food I n d u s t r i e s  Corporation ( F I C )  
FIC under t h e  M i n i s t r y  of I n d u s t r y  No. 1 is respons ib le  
through i ts  Tobacco Division and Sugarcane Division f o r  t h e  
procurement, processing and marketing of Virginia  tobacco and 
sugarcane. The tobacco d iv i s ion  a l s o  provides c u l t u r a l  advice,  
i n i t i a l  m u l t i p l i c a t i o n  of improved seed and research. It  has 
e s t ab l i shed  a number of s t a t e  farms and experimental  s t a t i o n s  
s i t u a t e d  i n  M i d d l e  and Upper Burma. 
2.2.5 T e x t i l e  I n d u s t r i e s  Corporation ( T I C )  
cot ton d i r e c t l y  from t h e  farmers  and subsequent processing, 
s to rage  and t ranspor ta t ion .  I n  t h e  case of co t ton ,  t h e  seeds a r e  
s to red  and d i s t r i b u t e d  back t o  t h e  farmers. The  above a c t i v i t i e s  
a r e  c a r r i e d  out  by t h e  Cotton T e x t i l e  Division and t h e  J u t e  
Production Division. 
T I C  is  respons ib le  f o r  t h e  purchase of j u t e  and long s t a p l e  
2.2.6 Department of Cooperatives 
There a r e  many cooperat ive organizations.  I n  each township 
t h e r e  is  a township cooperat ive soc ie ty  t o  which  varying numbers 
of o the r  cooperat ives  a r e  a f f i l i a t e d .  One of  t h e  major 
cooperat ive a c t i v i t i e s  i n  every township is crop procurement and 
d i s t r i b u t i o n .  Crops a r e  o f t en  produced on a forward s a l e s  basis .  
A cooperat ive aims t o  buy a s p e c i f i c  quota of var ious crops. The 
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farmer i s  p a i d  up t o  70 p e r c e n t  o f  c r o p  v a l u e  i n  advance .  A 
s econd  m a j o r  f u n c t i o n  o f  c o o p e r a t i v e s  i s  t h e  d i s t r i b u t i o n  of  
v a r i o u s  r a t i o n e d  goods ,  on a q u o t a  b a s i s ,  which a r e  s o l d  t h r o u g h  
t h e  v i l l a g e  t r a c t  and t o w n s h i p  consumer  c o o p e r a t i v e s .  A t  t h e  
v i l l a g e  l eve l  t h e  v i l l a g e  t r a c t  c o o p e r a t i v e  u n d e r t a k e s  t h e  
d i s t r i b u t i o n  o f  f e r t i l i z e r s .  A c o o p e r a t i v e  a d v a n c e s  f e r t i l i z e r s  
t o  f a r m e r s ,  who t h e n  pay a t  h a r v e s t .  A c o o p e r a t i v e  b o r r o w s  f r o m  
t h e  Myanma A g r i c u l t u r a l  Bank t o  f i n a n c e  f e r t i l i z e r  p u r c h a s e r  and 
f a r m e r s  pay a f i n a n c i n g  c h a r g e  i n  a d d i t i o n  t o  t h e  n o r m a l  
t r a n s p o r t  and h a n d l i n g  c h a r g e s .  
2 .2 .7  A g r i c u l t u r a l  and Farm Produce  T r a d e  C o r p o r a t i o n  (AFPTC) 
on a n a t i o n a l  b a s i s .  It is  a l s o  r e s p o n s i b l e  f o r  t h e  Government 's  
b u t t e r  bean and mung bean p r o c u r e m e n t  p o l i c i e s .  It a l s o  o p e r a t e s  
an  a d v a n c e  scheme f o r  some non-paddy c r o p s  s u c h  a s  m a i z e  and o i l  
seed c a k e .  
AFPTC is t h e  main agency r e s p o n s i b l e  f o r  paddy p r o c u r e m e n t  
2.3 I n s t i t u t i o n a l  s u p p o r t  
Under  t h e  M i n i s t r y  o f  E d u c a t i o n r  there  a r e  t w o  d e p a r t m e n t s  
c o n n e c t e d  w i t h  a g r i c u l t u r a l  t r a i n i n g :  t h e  H i g h e r  E d u c a t i o n  
Depar tmen t  and t h e  T e c h n i c a l ,  A g r i c u l t u r a l  and V o c a t i o n a l  Educa- 
t i o n  Depar tment .  
The I n s t i t u t e  of  A g r i c u l t u r e ,  wh ich  is  t h e  s o l e  i n s t i t u t i o n  
g i v i n g  t r a i n i n g  i n  A g r i c u l t u r e  S c i e n c e  a t  u n i v e r s i t y  l eve l  f a l l s  
u n d e r  t h e  Highe r  E d u c a t i o n  Depar tment .  I t  a c c e p t s  a b o u t  300 
s u c c e s s f u l  c a n d i d a t e s  o f  t h e  B a s i c  E d u c a t i o n  High S c h o o l  Examina- 
t i o n  e a c h  y e a r ,  f o r  a 5 - y e a r  c o u r s e  l e a d i n g  t o  t h e  degree o f  
B a c h e l o r  o f  A g r i c u l t u r e  (BAg). A t  present ,  p o s t g r a d u a t e  c o u r s e s  
a r e  a l s o  o f f e r e d  i n  f i ve  s u b j e c t s .  
The Technicalr  A g r i c u l t u r a l  and V o c a t i o n a l  E d u c a t i o n  D e p a r t -  
ment  is r e s p o n s i b l e  f o r  t h e  r u n n i n g  o f  A g r i c u l t u r a l  High S c h o o l s  
and Diploma leve l  t e a c h i n g  a t  t h e  S t a t e  I n s t i t u t e  o f  A g r i c u l t u r e .  
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The A g r i c u l t u r a l  High S c h o o l s  a c c e p t  s t u d e n t s  who have  
p a s s e d  t h e i r  B a s i c  E d u c a t i o n  M i d d l e  S c h o o l  Examina t ion  f o r  a 2- 
y e a r  c o u r s e  i n  a g r i c u l t u r e  t r a i n i n g .  There a r e  n i n e  such  s c h o o l s  
w i t h  a t o t a l  s t u d e n t  body o f  1,550. 
The S t a t e  I n s t i t u t e  o f  A g r i c u l t u r e  a c c e p t s  t h e  successful 
c a n d i d a t e s  of t h e  B a s i c  E d u c a t i o n  High Schoo l  Examina t ion ,  f o r  a 
3 -yea r  c o u r s e  l e a d i n g  t o  a Diploma i n  Agr icu l ture .  There a r e  s i x  
s u c h  i n s t i t u t e s  w i t h  a t o t a l  e n r o l l m e n t  o f  a b o u t  1,150. 
A g r i c u l t u r e  t e c h n i c i a n s  a t  all three leve ls  p e r  y e a r  t o t a l  
a b o u t  1,400. The m a j o r i t y  o f  the BAg a n d  Diploma g r a d u a t e s  a r e  
a b s o r b e d  by t h e  AC. 
a 1  ;L T L  
The CADTC h o l d s  i t s  p o s i t i o n  a s  o n e  o f  t h e  e x e c u t i n g  
d i v i s i o n s  w i t h i n  t h e  AC, h a v i n g  i t s  a d v i s o r y  boa rd  w i t h  t h e  
T r a i n i n g  I m p l e m e n t a t i o n  Committee. The Managing Director i s  
c h a i r m a n ,  t h e  P r o j e c t  Manager o f  t h e  CADTC is s e c r e t a r y  and t h e  
D i v i s i o n  Managers o f  t h e  A C  a r e  commit tee  members. 
The CADTC h a s  a T r a i n i n g  S e c t i o n  r e s p o n s i b l e  f o r  e x e c u t i o n  
o f  t r a i n i n g  and improvement  o f  t e a c h i n g  m a t e r i a l s ,  a F i e l d  
S e c t i o n  f o r  c o n t r o l  and o p e r a t i o n  o f  t h e  d e m o n s t r a t i o n  f a r m ,  a 
P u b l i c a t i o n  S e c t i o n  f o r  c o m p i l a t i o n  and p r i n t i n g  o f  t r a i n i n g  
m a t e r i a l s ?  an Aud io -v i sua l  S e c t i o n  f o r  o p e r a t i o n  and m a i n t e n a n c e  
o f  t r a i n i n g  a i d s  and a P r o j e c t  Manager's Office f o r  t r a i n i n g  
p l a n n i n g ,  a d m i n i s t r a t i o n  and management o f  t h e  CADTC. 
The y e a r l y  t r a i n i n g  programs a r e  p l anned  by t h e  P r o j e c t  
Manager's Office o f  t h e  CADTC and a r e  approved  by t h e  T r a i n i n g  
I m p l e m e n t a t i o n  Committee.  The CADTC p r o v i d e s  t h e  f o l l o w i n g  
t r a i n i n g  a s  t h e  p r i m a r y  t r a i n i n g  p rograms  f o r  t h e  e x t e n s i o n  
s t a f f  . 
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PrecSeruice,Traininn. - T h i s  t r a i n i n g  p r o v i d e s  f o r  new 
g r a d u a t e s  f rom t h e  I n s t i t u t e  o f  Agricul ture ,  A g r i c u l t u r a l  
I n s t i t u t e s  and A g r i c u l t u r a l  High S c h o o l s ,  f o r  a p e r i o d  o f  2 
months ,  t o  c u l t i v a t e  t h e  r e s p o n s i - b i l i t y  o f  t h e  e x t e n s i o n  s t a f f  
and t h e  i d e o l o g y  o f  a g r i c u l t u r a l  e x t e n s i o n  a c t i v i t i e s .  The 
c u r r i c u l u m  i s  based  m a i n l y  upon t h e o r e t i c a l  e d u c a t i o n .  
-. - - T h i s  t r a i n i n g  s e r v e s  t o  improve  
t e c h n i c a l  s k i l l  o f  e x t e n s i o n  s t a f f  f rom s t a t e ,  d i v i s i o n ,  
t o w n s h i p ,  v i l l a g e  t r a c t  and v i l l a g e  levels. The t r a i n i n g  p e r i o d  
c o v e r s  1 t o  2 weeks. The c u r r i c u l u m  a p p l i e s  t o  any var ied level  
of  t r a i n e e s  and p r o v i d e s  m a i n l y  
exercise t r a i n i n g .  
-, - T h i s  
c o u r s e s  f o r  e x t e n s i o n  s t a f f  and 
t h e o r e t i c a l  and l a b o r a t o r y  
t r a i n i n g  program c o n s i s t s  o f  f o u r  
s p e c i a l i s t s  i n  every f i e l d ,  s u c h  
as S u b j e c t  M a t t e r  S p e c i a l i s t  Course  (S.M.S.), S p e c i a l i s t  
Comprehens ive  Course ,  G e n e r a l  Agricul ture  and E x t e n s i o n  Course  
and P l a n n i n g  and A n a l y s i s  Course.  The t r a i n i n g  p e r i o d  i s  3 t o  6 
months . 
2.4 P r i c i n g  
The m a r k e t i n g  and p r i c i n g  o f  a g r i c u l t u r a l  p r o d u c t s  is 
carried o u t  t h r o u g h  b o t h  s t a t e  and p r i v a t e  s y s t e m s .  The 
gove rnmen t  exercises c o n s i d e r a b l e  inf luence o v e r  f a r m e r s '  
incent ives  t h r o u g h  i ts  c o m p u l s o r y  p r o c u r e m e n t  monopoly p u r c h a s e  
s y s t e m  which o p e r a t e s  f o r  paddy,  j u t e ,  c o t t o n ,  and t o  some extent 
s u g a r c a n e ,  p u l s e s ,  t o b a c c o  and maize.  F o r  mos t  o f  these  c r o p s  
i n c l u d i n g  paddy,  c o m p u l s o r y  d e l i v e r y  q u o t a s ,  e n f o r c e d  by l o c a l  
a u t h o r i t i e s ,  a r e  imposed a t  f i x e d  prices. 
Paddy is d i v i d e d  by q u a l i t y  i n t o  s i x  g r o u p s ,  namely  Ngase in ,  
Meedon, Emata,  Mgakwe, Kauknyin and S p e c i a l  Emata. The h i g h e s t  
q u a l i t y ,  Ngakwe, has  a 20 p e r c e n t  h i g h e r  price than Ngase in .  
Table  2.5 Purchase Prices o f  Ngase in  Paddy by Grade, 1962-63 t o  1983-84 
( k y a t s  p e r  100 b a s k e t s )  
-___c -- 
Grade 1962/63 1967/68 1974/75 1977/78 1980/81 
t o  1966/67 t o  1973/?4 t o  t o  t o  
1965/66 197 2/7 3 1976/77 1979/80 1983/84 3 
Ordinary 310 34 0 358 600 900 900 900 
Q u a l i t y  Seed 325 355 373 615 920 940 990 
F i r s t  Grade 
Q u a l i t y  Seed 330 360 378 620 930 970 1,060 
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Each group i s  again divided i n t o  t h r e e  grades: ordinary,  q u a l i t y  
seeds and f i r s t  grade q u a l i t y  seeds. The purchase p r i c e s  f o r  
paddy i s  f ixed  according t o  i t s  q u a l i t y  and va r i e ty .  
The annual purchase p r i c e s  o f  Ngasein paddy paid by AFPTC 
a r e  shown i n  Table 2.5 and p r i c e s  of a g r i c u l t u r a l  products o t h e r  
than paddy a r e  shown i n  Table 2.6. 
I n  t h e  case of groundnuts, farmers  a r e  organized t o  s e l l  
about h a l f  o f  t h e  produce t o  cooperat ives  a t  con t ro l l ed  p r i c e s  
and t h e  remainder can be so ld  a t  open market. 
For government con t ro l l ed  farm products,  t a r g e t  quotas a r e  
determined a t  t h e  na t iona l  l e v e l  and these  a r e  eventua l ly  
a l l o c a t e d  t o  townships. The townships t h e n  f u r t h e r  s u b d i v i d e  t h e  
required quotas among t h e  v i l l a g e  t r a c t s  where, a f t e r  consul ta-  
t i o n  w i t h  t h e  farmers concerned, t a r g e t s  a r e  s e t  f o r  each farmer. 
The government has promoted t h e  extensive c u l t i v a t i o n  of 
H Y V s  because t h e  production c o s t  per basket f o r  HYV paddy i s  
considerably lower. As a general  rule ,  farmers  p a r t i c i p a t i n g  i n  
HYV s p e c i a l  programs a r e  a l loca t ed  a higher  t a rge t .  F e r t i l i z e r s ,  
improved seeds and p e s t i c i d e s  a r e  included a s  a package i n  o rder  
t o  r a i s e  production. 
Farmers growing con t ro l l ed  crops rece ive  p r i o r i t y  t o  buy 
f e r t i l i z e r s  and i n s e c t i c i d e s  a t  a subsidized pr ice .  Nitrogen 
f e r t i l i z e r s  a r e  more r ead i ly  a v a i l a b l e  than phosphate and potash 
f e r t i l i z e r s  because of t h e  two urea p l a n t s  i n  Burma., Nitrogen 
c o s t s  a r e  p a r t i a l l y  subsidized and a mechanism f o r  d i s t r i b u t i o n  
has been e s t ab l i shed  by t h e  Agricul ture  Corporation. Rice 
f a r m e r s  were a l l o t e d 5 0  kg  o f u r e a  f e r t i l i z e r  p e r  a c r e  f o r  H Y V  
a n d 2 5  kg  o f  u r e a  f e r t i l i z e r  pe r  a c r e  f o r  l o c a l  improved 
v a r i e t i e s .  
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Table 2.6 P r i c e s  of A g r i c u l t u r a l  P r o d u c e  
F i x e d  by t h e  S t a t e  1983=84 
~~ ~~ 
Commodity Pr ice  Per U n i t  
J u t e  ( f i r s t  c l a s s )  K 3.55 p e r  v i s s  
C o t t o n  ( l o n g  s t a p l e )  K 7.00  p e r  viss 
S u g a r c a n e  K 100 p e r  l o n g  t o n  
P u l s e s  K 20-50 per baske t  of 72 l b s  
V i r g i n i a  Tobacco  Leaf (g reen )  K 1.40 p e r  v i s s  
Maize K 20 p e r  b a s k e t  o f  55 l b s  
A t  t h e  t o w n s h i p  f e r t i l i z e r  d e p o t s ,  t h e  c o s t  o f  u r e a  
f e r t i l i z e r  i s  K 9 p e r  25 kg, 50 kg o f  t r i p l e  s u p e r p h o s p h a t e  (TSP) 
a t  K 62 and m u r a t e  o f  p o t a s h  a t  K 29.90. 
The  fa rmer  i s  r e q u i r e d t o p a y  c a s h ,  a l t h o u g h i n  s o m e  
i n s t a n c e s  t h e  MAB d o e s  p r o v i d e  c r e d i t  o r  AFPTC s u p p l i e s  some 
a d v a n c e  p u r c h a s e  funds. 
A s  t h e  b a s i c  c o m m o d i t i e s  a r e  s o l d  t o t h e  p u b l i c  a t  
c o n t r o l l e d  pr ices ,  t h e  consumer  p r i ce  i n d e x  i n  Burma i n c r e a s e s  
o n l y  a t  a v e r y  s m a l l  ra te .  Based on t h e  pr ice  of consumer  goods  
a t  100 f o r  1978, t h e  pr ice  i n d e x  fo r  1983 is 118.20, an i n c r e a s e  
of 18.2 p e r c e n t  f o r  t h e  l a s t  6 years  o r  an a n n u a l  increase o f  
3 p e r c e n t .  
Rega rd ing  price p o l i c y ,  t h e  AC of t h e  M i n i s t r y  o f  
A g r i c u l t u r e  and  F o r e s t s  prepares f a r m  b u d g e t s  t o  be u s e d  f o r  
a n a l y t i c a l  p u r p o s e s  i n  p r o c u r e m e n t  p r i c e s .  The gove rnmen t  sets 
these p r i c e s  f o r  i n p u t s  and o u t p u t s  so a s  t o  e n c o u r a g e  p r o d u c t i o n  
and  n o t  c a u s e  undue i n f l a t i o n  f o r  f o o d  i n  t h e  
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A s t a t i s t i c a l l y  acceptab le  s a m p l e  s u r v e y  of cos t  of 
p r o d u c t i o n  fo r  farms is c o l l e c t e d  and a n a l y z e d  each year. The  
samples c o v e r  crops which  a r e  t o  be p u r c h a s e d  by t h e  g o v e r n m e n t  
i n  t h e  f o l l o w i n g  marke t ing  y e a r .  The sample is f u r t h e r  
s t r a t i f i e d  f o r  each crop by a g r o c l i m a t i c  r e g i o n  and  by s e a s o n  of 
p r o d u c t i o n .  The monopoly p u r c h a s e  prices a r e '  t h e n  s e t  t o  c o v e r  
t h e  c o s t  of a p r e d e t e r m i n e d  p o r t i o n  o f  t h e  farm p r o d u c t i o n .  The  
g o v e r n m e n t  p a y s  g r e a t  c o n s i d e r a t i o n  t o  n a r r o w i n g  down t h e  m a r g i n  
between p r o c u r e m e n t  pr ices  f o r  crops u n d e r  t h e  monopoly p u r c h a s e  
sys t em.  
2.5 P a s t  and p r e s e n t  p e r f o r m a n c e  
2.5.1 Sector c o n t r i b u t i o n  
t h e  n a t i o n a l  economic  d e v e l o p m e n t  p r o g r a m s  o f  Burma. A series of 
F o u r  Year P l a n s  (FYP) a re  b e i n g  i m p l e m e n t e d  by t h e  Government  of 
The d e v e l o p m e n t  of a g r i c u l t u r e  c o n s t i t u t e s  a major g o a l  in 
Burma w i t h i n  t h e  framework of a 20-yearr l o n g - t e r m  p e r s p e c t i v e  
p l a n  e n d i n g  1989-90 ( f i f t h  FYP) w i t h  t h e  f o l l o w i n g  o b j e c t i v e s  set 
f o r  t h e  a g r i c u l t u r a l  sector: (1 )  a t t a i n  s e l f - s u f f i c i e n c y  i n  a l l  
food c r o p s ;  (2) p r o d u c e  a d e q u a t e  raw m a t e r i a l s  f o r  t h e  agro-based 
n a t i o n a l  i n d u s t r i e s ;  a n d  (3 )  p r o m o t e  t h e  e x p o r t  p o t e n t i a l  of t h e  
v a r i o u s  a g r i c u l t u r a l  p r o d u c t s .  
D u r i n g  t h e  t h i r d  FYP, t a rge t s  of t h e  a g r i c u l t u r e  sector were 
exceeded. From 1976-77 t o  1979-80, a g r i c u l t u r a l  o u t p u t  i n c l u d i n g  
l i v e s t o c k ,  f i s h e r i e s  and  fores t ry  grew a t  a n  a v e r a g e  a n n u a l  r a t e  
of 7.7 p e r c e n t  compared t o  1.3 p e r c e n t  per annum i n  t h e  p r e v i o u s  
10 y e a r s .  From 1979-80 t o  1980-81, t h e  r a t e  o f  i n c r e a s e  was  
11.3 p e r c e n t  and  a c c o u n t e d  f o r  t w o - t h i r d s  o f  t h e  g r o w t h  of GDP. 
It a l s o  a c c o u n t e d  f o r  a b o u t  67 percent of t o t a l  employment  and  
80 p e r c e n t  of t o t a l  e x p o r t s .  The increase i n  a g r i c u l t u r a l  o u t p u t  
was 9.2 p e r c e n t  i n  1981-82, 8.9 p e r c e n t  i n  1982-83, and  
4.8 p e r c e n t  i n  1983-84. The d e c l i n e  i n  1983-84 was d u e  t o  t h e  




I n  1977-78, t h e  t o t a l  sown acreage was 23.58 m i l l i o n  ac re s  
which  comprised 20.04 mil l ion  ac re s  of net  sown and 3.54 mil l ion  
ac re s  of m u l t i p l e  and m i x e d  cropping. By 1981-82, t h e  t o t a l  sown 
acreage amounted t o  25.49 mil l ion  acres ,  of which t h e  n e t  sown 
was 20.89 mil l ion  ac re s  and t h a t  o f  m u l t i p l e  and mixed cropping 
was 4.6 mil l ion  acres.  I n  assess ing  t h e  achievements aga ins t  
t h e  p l a n t a r g e t s ,  i t  was found t h a t  w h i l e  t h e n e t  a r e a  sown 
decreased by 7,000 acres ,  t h e  mu l t ip l e  and mixed  cropping a r e a s  
increased by about 315,000 ac res  -- an increase  of approximately 
308,000 ac res  i n  t o t a l  sown acreage over t h a t  of t h e  plan t a rge t .  
The re  had been a year ly  increase  i n  t o t a l  sown acreage, n e t  a r eas  
sown and m u l t i p l e  and m i x e d  cropping a rea  d u r i n g  t h e  t h i r d  FYP. 
I n  1982-83, t h e  n e t  sown area  increased t o  24.5 mil l ion  acres.  
The provis iona l  da ta  f o r  1983-84 i s  25 mi l l ion  acres .  
B e g i n n i n g  i n  1970, t h e  government has g i v e n  h i g h  p r i o r i t y  t o  
i n v e s t m e n t s  t o  ob ta in  a more in t ens ive  c u l t i v a t i o n  of e x i s t i n g  
land u n d e r  ra infed  condi t ions,  p a r t i c u l a r l y  i n  lower and c e n t r a l  
Burma. Rela t ive ly  lower p r i o r i t y  has been given t o  investments 
t o  extend i r r i g a t i o n ,  f o r  drainage and flood con t ro l ,  o r  f o r  
extension of t h e  c u l t i v a t i o n  area. Consequently, t h e  n e t  c u l t i -  
vated area increased by o n l y  878,000 ac res  i n  1971-72 t o  1980-81; 
t h e  i r r i g a t e d  area increased from 2,073,000 t o  2,651,000 ac res  
d u r i n g  t h e  same period. The p rogres s  i n  i r r i g a t e d  a rea  from 
1970-71 t o  1983-84 i s  g iven  i n  Table 2.7. 
The pol icy i n  t h e  l a t e  1970s was t o  introduce in t ens ive  
measures t o  promote increased production of paddy i n  o rder  t o  
meet domestic demand and t o  provide an increas ing  s u r p l u s  f o r  
export. It the re fo re  introduced a selective and concentrated 
s t r a t e g y  which involved t h e  adoption of proven technology, t h e  
leadersh ip  of l o c a l  level p o l i t i c a l  bodies, s e l e c t i v e  and con- 
cen t r a t ed  use of land and technic ians  and promotion of mass 
p a r t i c i p a t i o n .  
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2,400 1973-74 19,927 
1974-75 20,023 2,412 
1975-76 20,088 2 , 432 
1976-77 19,838 2,318 
1977-78 20.041 2,422 
1978-79 20 390 2,579 
1979-80 19,908 2,468 
1980-81 20,552 2,651 
1981-82 20 , 789 2,579 
1982-83 20 337 2,497 
1983-84 20 438 2,622 
t 
5--.------------------------------u---------- 
F o l l o w i n g  t h e  i n t e n s i v e  p i l o t  program i n  1975-77, t h e  Whole 
Townsh ip  Paddy P r o d u c t i o n  Development  Program (WTPPDP) was i n t r o -  
duced  i n  two t o w n s h i p s  i n  s o u t h e r n  Burma in t h e  1977-78 crop  
s e a s o n .  The ma in  f e a t u r e s  of WTPPDP i n c l u d e  more i n t e n s i v e  u s e  
of exo t i c  and  l o c a l l y  b red  H Y V s ,  t h e  i n t r o d u c t i o n  of improved  
c u l t i v a t i o n  practices,  and  t h e  a p p l i c a t i o n  of recommended r a t e  of 
fe r t i l i zer .  WTPPDP was e x t e n d e d  t o  c o v e r  78 t o w n s h i p s  i n  
1981-82, i n v o l v i n g  6,426,000 acres o r  a b o u t  48 p e r c e n t  o f  t h e  
area sown t o  paddy. I n  1982-83, t h e  sown a rea  i n c r e a s e d  t o  
6,445,000 acres and  82 t o w n s h i p s .  
Apart  from paddy, 19 crops (wheat ,  maize seed, matpe, 
b u t t e r  b e a n s r  s u l t a p y a ,  gram, p e s i n g o n ,  monsoon g r o u n d n u t ,  w i n t e r  
g r o u n d n u t ,  e a r l y  sesamum, s u n f l o w e r ,  wagy i ,  Mah la ing  5/6 c o t t o n ,  
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e a r l y  l o n g  s t a p l e  c o t t o n ,  l a t e  l o n g  s t a p l e  c o t t o n ,  j u t e ,  
s u g a r c a n e ,  po ta toes  and  sorghum) were p u t  on t o w n s h i p  s p e c i a l  
h i g h  y i e l d  programs i n  43 t o w n s h i p s  i n  1980-81 and f u r t h e r  
e x t e n d e d  t o  61 t o w n s h i p s  i n  1981-82. I n  1983-84, i t  i n c r e a s e d  t o  
86 t o w n s h i p s .  
The AFPTC p r o c u r e s  paddy and o t h e r  c rops  from farmers, d i s -  
t r i b u t e s  r i ce  from s u r p l u s  a r e a s  t o  d e f i c i e n t  a r e a s ,  and  e x p o r t s  
t h e  s u r p l u s .  AFPTC p r o c u r e s  a b o u t  35 p e r c e n t  of t h e  t o t a l  paddy 
c r o p  and  t h e  amount  p r o c u r e d  i n c r e a s e d  from 2.2 M t  i n  1977 t o  4.0 
M t  i n  1983. AFPTC m a i n t a i n s  o v e r  800 p r o c u r e m e n t  c e n t e r s ,  each  
' s e r v i n g  20 t o  30 v i l l a g e s .  The p r o c u r e m e n t  q u o t a  f o r  each  f a rm 
is based on t o t a l  p r o d u c t i o n  less t h e  amount  f o r  domestic 
c o n s u m p t i o n ,  f o r  p a y m e n t s  i n  k i n d ,  and  f o r  s a l e  on  t h e  f ree  
market. I n c e n t i v e s  a r e  offered t o  farmers who s e l l  a l l  t h e i r  
p r o d u c e  t o  AFPTC, a s  well  a s  for  r ice  v a r i e t i e s  p o p u l a r  on i n t e r -  
n a t i o n a l  markets. 
P r i c e s  f o r  a l l  v a r i e t i e s  of paddy were increased  by 51 
p e r c e n t  b e t w e e n  1971 a n d  1974 a n d  by 1984 t h e  p r i c e  o f  h i g h  
q u a l i t y  paddy was i n c r e a s e d  by a f u r t h e r  15 percent. Paddy i s  
g r a d e d  by AFPTC a t  p r o c u r e m e n t  centers ,  each  v a r i e t y  b e i n g  
c l a s s i f i e d  i n t o  t h r e e  main grades  a s  p r e v i o u s l y  desc r ibed .  
P r o c u r e m e n t  p r i c e s  r a n g e  f romK 900toKlr300 p e r  100 b a s k e t s  
d e p e n d i n g  on  t h e  v a r i e t y  and  q u a l i t y .  P r i c e  d i f f e r e n t i a l s  h a v e  
r e c e n t l y  been  i n c r e a s e d  i n  f a v o r  of i n t e r n a t i o n a l l y  preferred 
premium grades.  
Changes i n  g o v e r n m e n t  p o l i c i e s  o v e r  t h e  p a s t  decade h a v e  
e n a b l e d  i t  t o  i n t r o d u c e  new t e c h n o l o g i c a l  and  a g r o n o m i c  tech- 
n i q u e s  w i t h  t h e  a c t i v e  p a r t i c i p a t i o n  of farmers. T h e s e  e f f o r t s  
h a v e  r e s u l t e d  i n  s u b s t a n t i a l  i n c r e a s e s  i n  p r o d u c t i o n  and  y i e l d s ,  
which have been  of c o n s i d e r a b l e  b e n e f i t  b o t h  t o  t h e  farmers and 
t h e  c o u n t r y .  
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Paddy p r o d u c t i o n  i n c r e a s e d  f rom 7.6 M t  i n  1962-63 t o  14.4 M t  
i n  1982-83. P r o d u c t i o n  of o t h e r  c r o p s  h a s  a l s o  m a r k e d l y  
i n c r e a s e d .  
The  i n t r o d u c t i o n  o f  WTPPDP h a s  l e d  t o  some dramat ic  changes 
i n  farming prac t ices ,  i n c l u d i n g  t h e  i n t r o d u c t i o n  of H Y V s  and  t h e  
r e l a t i v e l y  h i g h  a p p l i c a t i o n  ra tes  o f  chemical f e r t i l i z e r  t o  
r e a l i z e  HYV y i e l d  p o t e n t i a l  i n  s h o r t e r  g r o w i n g  per iods.  From 
1970-71 t o  1977-78, t h e  u s e  of f e r t i l i z e r  increased from 34,000 
t o  141,000 t and d u r i n g  t h e  n e x t  3 years ,  w i t h  t h e  i n c r e a s e  i n  
t o w n s h i p s  i n v o l v e d  i n  WTPPDP, f e r t i l i z e r  u s e  i n c r e a s e d  t o  
241,000 t. An increase  i n  f e r t i l i z e r  u s e  t o  345,000 t i n  1982-83 
was reported.  A f u r t h e r  i n c r e a s e  i n  f e r t i l i z e r  u s e  t o  372,000 t 
by 1983-84 is  projected.  
The f o u r t h  FYP which  c o v e r s  t h e  per iod  f r o m  1982-83 t h r o u g h  
1985-86 i s  b e i n g  i m p l e m e n t e d  and t h e  a g r i c u l t u r e  s e c t o r  is m a i n l y  
r e spons ib l e  f o r  m e e t i n g  t h e  food r e q u i r e m e n t s  o f  t h e  p e o p l e ?  
s u p p l y i n g  raw m a t e r i a l s  t o  t h e  l o c a l  p r o c e s s i n g  and  m a n u f a c t u r i n g  
sector and a c c o u n t i n g  f o r  t h e  m a j o r  sha re  o f  f o r e i g n  exchange 
e a r n i n g s  c a p i t a l  i n v e s t m e n t .  
2.5.2 P r o d u c t i o n  by commodity 
t i o n  was t a rge ted  a t  11.04 M t ,  w h i l e  t h e  a c t u a l  p r o d u c t i o n  was 
13.92 M t ,  an excess of 2.88 M t .  S i m i l a r l y ,  t h e  p r o d u c t i o n  of 
maize seed was t a r g e t e d  a t  0.154 M t  w h i l e  a c t u a l  p r o d u c t i o n  was 
0.228 M t  and  t h e  p r o d u c t i o n  of p u l s e s  was t a r g e t e d  a t  0.44 M t  
w h i l e  p r o d u c t i o n  was 0.5 M t .  P r o d u c t i o n  o f  s u n f l o w e r  and  
V i r g i n i a  tobacco a l s o  exceeded t h e i r  t a r g e t s  d u r i n g  1981-82, 
w h i l e  wheat? g r o u n d n u t ,  sesamum, c o t t o n ,  j u t e  and  s u g a r c a n e  
p r o d u c t i o n  f e l l  s h o r t  o f  t h e  t a rge t s .  Rev iewing  t h e  o v e r a l l  
p e r f o r m a n c e  o f  a g r i c u l t u r e  d u r i n g  t h e  t h i r d  FYP, it was f o u n d  
t h a t  a g r i c u l t u r a l  p r o d u c t i o n  r e c o r d e d  s i g n i f i c a n t  i n c r e a s e  m a i n l y  
d u e  t o  I n c r e a s e s  i n  y i e l d  per acre of p r i n c i p a l  c r o p s .  Produc-  
I n  1981-82, t h e  f i n a l  y e a r  of t h e  t h i r d  FYP, paddy p roduc -  
1 
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t i o n  o f  c e r e a l  c r o p s  such a s p a d d y ,  m a i z e a n d o t h e r s  was found t o  
be s a t i s f a c t o r y .  
I n  1983-84, d u r i n g  t h e  fou r th  FYP, t h e  ta rge ted  production 
of paddy was 7,095 mil l ion  baskets  while t h e  a c t u a l  production 
was 6,897 mill ion.  Compared w i t h  t h e  production of t h e  previous 
year,  an increase  of 8 mil l ion  baskets  was achieved. I n  t h e  case  
Of wheat, maize, p u l s e s ,  sunflower, sugarcane and tobacco, i t  was 
found t h a t  t h e  production exceeded t h e  previous year and a l s o  
t h a t  of t h e  t a rge t .  Groundnut, sesamum and co t ton  f e l l  s h o r t  of 
t h e  t a r g e t s  b u t  exceeded t h e  previous yea r ' s  production. 
2.5.3 Exports 
s t a p l e  food f o r  domestic consumption a s  well a s  raw m a t e r i a l s  f o r  
t h e  i n d u s t r i a l  sector .  I n  addi t ion ,  it is a l s o  respons ib le  f o r  
earning foreign exchange needed f o r  t h e  deve lopment  of  t h e  
country by export  of s u r p l u s  a g r i c u l t u r a l  products. Export of 
a g r i c u l t u r a l  products increased year ly ,  t h e  value of export  
having increased from K 1,069.7 mil l ion  i n  1977-78 t o  K 1,951.7 
mil l ion  i n  1981-82. The export  value of a g r i c u l t u r e  products i n  
1982-83 was K 1,566.8 mill ion.  T h i s  reduct ion i n  t h e  export  
value was d u e  t o  t h e  reduced export  p r i c e s  f o r  r i c e  and maize. 
A g r i c u l t u r e  i s  t h e  mainstay of Burma's economy, producing 
2.5.4 Imports 
As more consumer goods, c a p i t a l  goods, spare  p a r t s  and raw 
m a t e r i a l s  have t o  be imported according t o  economic and s o c i a l  
n e e d s  o f t h e  c o u n t r y ,  t h e  impor t  v a l u e  i s  more t h a n  t h e  f o r e i g n  
exchange earnings from exports  r e s u l t i n g  i n  a d e f i c i t  i n  e x t e r n a l  
t rade.  Accordingly, imports  of - inves tment  goods which a r e  
Indispensable  f o r  na t iona l  requirements a r e  financed by  foreign 
loans  and aid. The import value was K 2,086 mil l ion  i n  1977-78 
and i n  t h e  successive years  an acce le ra t ion  of imports  i s  noted. 
I n  t h e  year 1982-83 t h e y  were K 6,566.8 mill ion.  Foodstuff 
Impor t  was on ly  a b o u t 2  p e r c e n t  o f t h e  t o t a l  impor t .  
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2.6 P o l i c y  i s s u e s  
S i n c e  1964 ,  t h e  G o v e r n m e n t  o f t h e  Un ion  o f  B u r m a  h a s  p l a c e d  
g r e a t  e m p h a s i s  on t h e  need  f o r  s e l f - s u f f i c i e n c y ,  n o t w i t h s t a n d i n g  
t h e  r e q u i r e m e n t  f o r  i n c r e a s i n g  economic  g rowth .  I n  1972, 
n a t i o n a l  g u i d e l i n e s  were l a i d  down i n  t h e  Twenty Year P l a n  wh ich  
i n c o r p o r a t e d  t h e  p o l i c i e s  o f  t h e  Burma S o c i a l i s t  Programme P a r t y .  
T h i s  p l a n  i s  d i v i d e d  i n t o  f i v e  FYPs,  e a c h  s u b j e c t  t o  a n n u a l  
review. 
The p o l i c i e s  f o r m u l a t e d  by t h e  g o v e r n m e n t  i n  t h e  d e v e l o p m e n t  
o f  t h e  a g r i c u l t u r a l  s e c t o r  a r e  t h e  r o l e s  p l a y e d  by t h e  l o c a l  
o r g a n s  of t h e  Burma S o c i a l i s t  Programme P a r t y ,  t h e  P e a s a n t s  and 
Worke r s  A s s o c i a t i o n s  and t h e  P e o p l e ' s  Counc i l .  W i t h  t h e  a c t i v e  
i n v o l v e m e n t  and  t h e  c o n s e q u e n t  a d v a n t a g e s  o f  l o c a l  knowledge  o f  
t h e  p r e v a i l i n g  economic  and  s o c i a l  c o n d i t i o n s  i n  t h e i r  r e s p e c t i v e  
a r e a s ,  l o c a l l y  e lec ted  f u n c t i o n a r i e s  a r e  a b l e  t o  m o b i l i z e  and 
l e a d  t h e  f a r m e r s .  Thus  t h e y  a r e  a b l e  t o  make a s i g n i f i c a n t  con-  
t r i b u t i o n  t o  i m p l e m e n t i n g  and m o n i t o r i n g  t h e  deve lopment  p l a n s  
e s t a b l i s h e d  by t h e  gove rnmen t .  
D u r i n g  p l a n t i n g  and  h a r v e s t i n g  time, t h e  P e o p l e ' s  C o u n c i l s  
and  A s s o c i a t i o n s  o r g a n i z e  v o l u n t a r y  l a b o r .  The u r b a n  workers, 
t h e  Armed F o r c e s  and  members o f  t h e  L a n z i n  Youth O r g a n i z a t i o n  
s u p p l e m e n t  l abo r  d u r i n g  t h e  times o f  s h o r t a g e .  The a d v a n t a g e s  o f  
t h e  a c t i v e  p a r t i c i p a t i o n  o f  v o l u n t e e r  l a b o r  are: ( 1 )  it r e d u c e s  
t h e  c o s t  o f  p r o d u c t i o n ;  (2) it  e a s e s  t h e  s e a s o n a l  s h o r t a g e  of 
l abor ;  and  ( 3 )  it  p r o m o t e s  b e t t e r  u n d e r s t a n d i n g  b e t w e e n  f a r m e r s  
and  t h e  l o c a l  i n s t i t u t i o n s  and  Armed F o r c e s .  
T h i s  a p p r o a c h  was u s e d  i n  t h e  i m p l e m e n t a t i o n  o f  t h e  Whole 
Township S p e c i a l  High Y i e l d  Paddy P r o d u c t i o n  Program. 
i 
Development  o f  t h e  a g r i c u l t u r a l  s e c t o r  i s  l a r g e l y  d u e  t o  
t h i s  program. With t h e  a c t i v e  i n v o l v e m e n t  o f  t h e  l o c a l  o r g a n s  of 
t h e  Burma S o c i a l i s t  Programme Pa r ty ,  t h e  P e a s a n t  and  Worker 
31 
A s s o c i a t i o n s  and t h e  P e o p l e ' s  C o u n c i l s ,  t h e  program is  a s u c c e s s .  
The program i n v o l v e s  a package o f  improved  p r a c t i c e s  i n c l u d i n g  
v a r i e t i e s ,  f e r t i l i ze r s ,  p e s t  c o n t r o l ,  recommended t r a n s p l a n t i n g  
time, weeding ,  e tc .  
T h i s  program receives t h e  p o p u l a r  p a r t i c i p a t i o n  o f  farmers. 
Annual  p l a n s  and t a r g e t s  f o r  c r o p p i n g  p a t t e r n ,  sown area and 
p r o d u c t i o n  g o a l s  a re  s u b j e c t e d  t o  t h e  c l o s e  s c r u t i n y  o f  t h e  
P e o p l e ' s  C o u n c i l s .  Moreover ,  t h e  P e o p l e ' s  C o u n c i l s  p a r t i c i p a t e  
a c t i v e l y  i n  t h e  c o o r d i n a t i o n  of p r o d u c t i o n  and p rocuremen t .  The 
program i s  c a r r i e d  o u t  w i t h  a campaign t y p e  a p p r o a c h ;  m o b i l i z a -  
t i o n  of t h e  community t o  p r o v i d e  e x t r a  l a b o r ;  and t h e  p r i o r i t y  
p r o v i s i o n  o f  consumer  goods  t o  t h e  p r o j e c t  a r e a  t o  complement  
incomes  . 
The Whole Township  S p e c i a l  High Y i e l d  Paddy P r o d u c t i o n  
Program c o v e r s  o v e r  h a l f  o f  a l l  t h e  c o u n t r y ' s  a r e a  u n d e r  paddy. 
The p r o d u c t i o n  has  i n c r e a s e d  by a r e m a r k a b l e  65 percent from 
1974-75 t o  1982, w i t h  a n a t i o n a l  y i e l d  r a i s e d  from 1.65 t / h a  t o  
a l m o s t  3 t / ha .  
T h e r e  i s  a l s o  a p o l i c y t o  s t i m u l a t e  a n d  e n c o u r a g e  t h e  
i n i t i a t i v e  o f  t h e  farmer by o r g a n i z i n g  y i e l d  c o m p e t i t i o n s .  The 
r e s u l t s  have been  v e r y  e n c o u r a g i n g  w i t h  t h e  number o f  farmers who 
were a b l e  t o  p r o d u c e  100 b a s k e t s  o r  more o f  paddy f rom a n  acre .  
The AC a l s o  r u n s  f o r m a l  t r a i n i n g  f o r  f a r m e r s  a t  p r o d u c t i o n  
camps l o c a t e d  i n  t h e  r u r a l  a r e a s .  Ten  t o  twelve v i l l a g e  
e x t e n s i o n  w o r k e r s  l i v e  t o g e t h e r  a t  t h e  camp t o  benefit :from t h e  
i n t e r c h a n g e  o f  i d e a s .  The camps a r e  p r o v i d e d  w i t h  f a c i l i t i e s  f o r  
s t a g i n g  of s e m i n a r s  and meetings. Technic ians  and o the r  a g r i -  
c u l t u r a l  s p e c i a l i s t s  r e g u l a r l y  v i s i t  these  camps t o  s u p p o r t  and 
complement t h e  work o f  t h e  e x t e n s i o n  s t a f f .  
T h i s  form of  e x t e n s i o n  s t r a t e g y  u s i n g  p r o d u c t i o n  camps and  
core-team e x t e n s i o n  w o r k e r s  i s  known a s  t h e  s e l e c t i v e -  
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c o n c e n t r a t i v e  s t r a t e g y .  S e l e c t i v i t y  and  c o n c e n t r a t i o n  a r e  
a p p l i e d  i n  terms o f  l o c a t i o n ,  c r o p  v a r i e t y  and  e x t e n s i o n  s e r v i c e  
p e r s o n n e l .  The program was s t a r t e d  on an ope ra t iona l  b a s i s  
d u r i n g  t h e  1979-80 f i s c a l  y e a r  and e x t e n d e d  t o  c o v e r  a b o u t  
2.4 m i l l i o n  ha ( 6  m i l l i o n  acres) i n  1981-82 and i n v o l v e d  78  
t o w n s h i p s .  A t  present t h e  S H Y V  program fo r  paddy c o v e r s  82 
t o w n s h i p s .  
T h i s  method o f  s e l e c t i v e - c o n c e n t r a t i v e  s t r a t e g y  i s  a l s o  
b e i n g  u t i l i z e d  t o  i m p r o v e  t h e  p r o d u c t i o n  of o t h e r  crops. D u r i n g  
1980, Whole Township  High Y i e l d  Var ie ty  Spec ia l  P r o g r a m s  were 
l a u n c h e d  fo r  m a i z e ,  g r o u n d n u t ,  sunflower,  c o t t o n ,  wheat,  sorghum,  
j u t e ,  p o t a t o  and p u l s e s .  The f o l l o w i n g  a r e  t h e  whole t o w n s h i p  
p r o g r a m s  now i n  o p e r a t i o n :  maize i n  9 t o w n s h i p s ;  monsoon ground-  
n u t  i n  4; w i n t e r  g r o u n d n u t  i n  11; s u n f l o w e r  i n  6;  c o t t o n  i n  12; 
wheat i n  14; s u g a r c a n e  i n  5; sorghum i n  2; j u t e  i n  1; p o t a t o  i n  
3;  a n d  15 t o w n s h i p s  g rowing  v a r i o u s  p u l s e s .  
These p r o g r a m s  h a v e  a l r e a d y  p roduced  s i g n i f i c a n t  y i e l d  
increases i n  c o t t o n ,  maize, wheat ,  g r o u n d n u t  and  s u g a r c a n e  and  in 
t h e  t o w n s h i p s  p r o m o t i n g  t h e  s p e c i a l  HYV p r o g r a m s ,  average y i e l d s  
a r e  two t o  th ree  times t h e  n a t i o n a l  f i g u r e s .  
\ 
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3 The N a t i o n a l  A g r i c u l t u r a l  Research Sys tem ( N A R S )  
O v e r a l l  r e s p o n s i b i l i t y  f o r  managing  and  i m p l e m e n t i n g  a g r i -  
c u l t u r a l  a c t i v i t i e s  rests w i t h  t h e  M i n i s t r y  o f  A g r i c u l t u r e  and  
F o r e s t s ,  which c o n s i s t s  of s e v e n  D e p a r t m e n t s  and  th ree  
C o r p o r a t i o n s .  The A g r i c u l t u r e  C o r p o r a t i o n ,  u n d e r  i t s  Managing 
Director,  i s  r e s p o n s i b l e  f o r  a l l  a s p e c t s  of c rop  research, 
deve lopmen t  and  p r o d u c t i o n .  
Research n e e d s  are  e n s u r e d  by two s e p a r a t e  b u t  v e r y  s i m i l a r  
bodies ,  t h e  A g r i c u l t u r e  Research I n s t i t u t e  ( A R I )  and  t h e  A p p l i e d  
Research D i v i s i o n  ( A R D )  b o t h  headed by G e n e r a l  Managers.  
D u r i n g  t h e  t h i r d  FYP p e r i o d  (1978-79 t o  1981-82) a n  a v e r a g e  
a n n u a l  g r o w t h  r a t e  of 5.8 percent f o r  t h e  a g r i c u l t u r a l  sector was 
ta rge ted  by t h e  g o v e r n m e n t  w h i l e  s e t t i n g  u p  s p e c i f i c  t a r g e t s  f o r  
i n c r e a s i n g  t h e  y i e l d  p e r  u n i t  a r ea  and  t o t a l  p r o d u c t i o n  of 
i m p o r t a n t  f i e l d  food c rops  and  i n d u s t r i a l  raw m a t e r i a l  crops. 
R e c o g n i z i n g  t h e  need  f o r  a c c e l e r a t i n g  c r o p  improvemen t  
research which  would lead  t o  i n c r e a s e d  p r o d u c t i o n ,  t h e  gove rnmen t  
i n i t i a t e d  a program t o  s t r e n g t h e n  t h e  c rop  improvemen t  research 
programs . 
The u l t i m a t e  o b j e c t i v e  of t h e  c rop  d e v e l o p m e n t  a c t i v i t i e s  
was t o  e v o l v e  h i g h  y i e l d i n g ,  management r e s p o n s i v e  v a r i e t i e s  and  
improved  c u l t u r a l  p rac t i ces  fo r  many d i f f e r e n t  c rops  and  t o  
e x t e n d  these  t o  t h e  farmers' f i e l d s ,  i n  o rder  t o  e n h a n c e  t h e i r  
p r o d u c t i o n  i n  t h e  c o u n t r y .  In '  each case r  t h e  p rogram , s t a r t ed  
w i t h  s u r v e y  t r a v e l s  and  d i s c u s s i o n s  w i t h  t h e  n a t i o n a l  s t a f f  t o  
assess t h e  e x i s t i n g  s i t u a t i o n  and r e q u i r e m e n t s .  The s p e c t r a  of 
l a n d  v a r i e t i e s  and  t h e  p r e v a i l i n g  p r o d u c t i o n  p r a c t i c e s  were 
p a r t i c u l a r l y  o b s e r v e d  and  a s  a result ,  t h e  p r o d u c t i v i t y  
c o n s t r a i n t s  f o r  v a r i o u s  c rops  were i d e n t i f i e d .  Var i e t a l  
improvemen t  and  a g r o n o m i c  research programs were t h e n  f o r m u l a t e d  
f o r  each o f t h e  c r o p s  a n d  a r e  now a t  v a r i o u s  s t a g e s  o f t h e i r  
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execution. For crops l i k e  maize, j u t e ,  wheat and sorghum, these  
e f fo r t s  have already r e su l t ed  i n  t h e  r e l e a s e  of H Y V s .  These  
v a r i e t i e s  w i t h  t h e i r  impressive y i e l d  s u p e r i o r i t y  over t h e  
e x i s t i n g  c u l t i v a r s  have already spread over s eve ra l  hundred  t o  
seve ra l  thousand a c r e s  of farmers '  land and have been 
e n t h u s i a s t i c a l l y  received by farmers  a s  wel l  a s  extension 
workers. 
Simultaneously w i t h  t h e  v a r i e t a l  improvement program, a 
number of agronomic experiments were conducted a s  p a r t  of t h e  
p r o j e c t  program implementation t o  develop an appropr i a t e  
production technology commensurate w i t h  h i g h  y i e l d .  Based on t h e  
r e s u l t s  from these  experiments, s p e c i f i c  recommendations and 
production gu ide l ines  have been developed f o r  var ious crops and 
i n  most cases  these  have already been adopted by t h e  farmers  
along w i t h  t h e  new v a r i e t i e s ,  w i t h  a no t i ceab le  impact on y i e l d .  
I n  planning crop improvement programs t h e  ob jec t ive  of a 
rapid t r a n s f e r  of technology was always foremost. I n  o rder  t o  
make t h e  l i n e  of communication between t h e  researcher  and t h e  
farmer more e f f e c t i v e ,  working groups comprising s t a f f  from A R I ,  
A R D  and extension d i v i s i o n  were cons t i t u t ed  f o r  each of t h e  
p r o j e c t  c r o p s  and these  were made respons ib le  f o r  t h e  planning, 
execution and eva lua t ion  of a l l  phases of t h e  crop development 
programs. Apart from u t i l i z i n g  t h e  f a c i l i t i e s  a t  t h e  experiment 
s t a t i o n s ,  reg iona l  t e s t s  f o r  v a r i e t i e s  and proposed production 
p r a c t i c e s  were a l s o  conducted on t h e  farmers '  f i e l d s  i n  
co l l abora t ion  w i t h  t h e  extension s t a f f ,  r e s u l t i n g  i n  t h e i r  d i rec t  
involvement i n  t h i s  process. T h i s  a s soc ia t ion  has cont r ibu ted  
towards a f a s t e r  spread of t h e  improved v a r i e t i e s  and agronomic 
p r a c t i c e s .  
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3.1 I n s t i t u t i o n a l  s t r u c t u r e  
3.1.1 The A g r i c u l t u r e  R e s e a r c h  I n s t i t u t e  ( A R I )  
Rangoon. It  i s  r e s p o n s i b l e  f o r  b a s i c  p r o g r a m s  c o n n e c t e d  w i t h  
p l a n t  improvemen t ,  p l a n t  p r o t e c t i o n  a n d  c r o p  husbandry  and c r o p  
p h y s i o l o g y .  A p p r o x i m a t e l y  1,400 a c r e s  o f  l a n d  a r e  a v a i l a b l e .  
The h o u s i n g  a r e a r  r o a d s ,  o f f i c e s  and l a b o r a t o r i e s  have r e q u i r e d  
t h e  u s e  o f  a b o u t  250 a c r e s .  Over a t h o u s a n d  acres  i s  u s e d  f o r  
f i e l d  r e s e a r c h  work. 
T h i s  i n s t i t u t e  is s i t u a t e d  i n  Yez in ,  some 250 miles n o r t h  o f  
A R I  has  f i v e  d i s c i p l i n a r y  d i v i s i o n s  and s e v e n  c r o p  
d i v i s i o n s .  The  i n s t i t u t i o n a l  s t r u c t u r e  i s  g i v e n  i n  T a b l e  3.2. - 
T h i s  d i v i s i o n  i s  r e s p o n s i b l e  f o r  v a r i e t a l  improvemen t  on 
d i f f e r e n t  c u l t u r a l  t y p e s  s u c h  a s :  
( 1 )  I r r i g a t e d  l o w l a n d  r i c e  
( 2 )  R a i n f e d  l o w l a n d  r i ce  
( 3 )  Upland r i c e  ( l o w  e l e v a t i o n )  
(4) Upland r i ce  ( h i g h  e l e v a t i o n )  
( 5 )  Deep w a t e r  r i c e  
(6) Cold t o l e r a n t  r i c e  
(7) S a l t  t o l e r a n t  r i ce  
The c o o p e r a t i n g  agencies a r e  t h e  I n t e r n a t i o n a l  Rice Research 
I n s t i t u t e  ( I R R I ) ,  P h i l i p p i n e s ,  App l i ed  Research D i v i s i o n  ( A R D ) ,  
and t h e  A g r i c u l t u r a l  E x t e n s i o n  D i v i s i o n .  
Sixteen h i g h  y i e l d i n g  v a r i e t i e s  s u i t a b l e  f o r  i r r i g a t e d  a s  
well a s  r a i n f e d  l o w l a n d  and  u p l a n d  a r e a s  have been released. The 
a r e a  u n d e r  these  v a r i e t i e s  a t  present exceeds three m i l l i o n  
acres. P r o m i s i n g  new v a r i e t i e s  a r e  u n d e r  t r i a l s  i n  f a r m e r s '  
f i e l d s  a n n u a l l y .  
36 
The improved v a r i e t i e s d e v e l o p e d  b y  ARI u p  t o  1984 a r e  a s  
follows: ( 1 )  through in t roduc t ions  which include s i x  lowland 
v a r i e t i e s ,  f i ve  upland (low e leva t ion )  v a r i e t i e s ,  and three 
deep  water v a r i e t i e s ;  (2) through l o c a l l y  developed h y b r i d s  which  
include t h r e e  lowland v a r i e t i e s *  two upland (low e leva t ion)  
v a r i e t i e s ,  t h r e e  s a l t  t o l e r a n t  v a r i e t i e s ,  and one deep water 
v a r i e t y ;  and ( 3 )  through l o c a l l y  developed mutants of which t h e r e  
were two lowland v a r i e t i e s .  
The  research  planning work for t h e  Rice Division is shown i n  
Table 3.1. 
Table 3.1 Program of Work f o r  1984-85 
Blxsdiw 
Hybridization 
Se lec t ion  i n  F1 generat ion 
Se lec t ion  i n  F2 generat ion 
Se lec t ion  i n  F3-F8 generat ion 
Se lec t ion  of f i x e d  h y b r i d s  
Germplasm c o l l e c t i o n  
Observation and s e l e c t i o n  
Maintenance 
Preliminary t e s t  12 t r i a l s  
General t e s t  12 t r i a l s  
Advanced tes t  1 1  t r i a l s  






150 c rosses  
287 c rosses  
226 c rosses  
14,515 progenies 
439 progenies 
1,985 v a r i e t i e s  
369 v a r i e t i e s  
1,283 v a r i e t i e s  
379 v a r i e t i e s  
217 v a r i e t i e s  
137 v a r i e t i e s  
22 v a r i e t i e s  
86 v a r i e t i e s  
41 v a r i e t i e s  
10 v a r i e t i e s  
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T h i s  d iv i s ion  s t r e s s e s  t h e  fol lowing programs f o r  t h e  
improvement of maize, wheat and sorghum. Maize a c t i v i t i e s  
include breeding f o r  e a r l i n e s s  w i t h  h i g h  y i e l d  p o t e n t i a l ,  
b reed ing  f o r  h i g h  population to l e rance  and evolut ion of s y n t h e t i c  
and open-pollinated var ie t ies .  Wheat a c t i v i t i e s  i n c l u d e  breeding 
f o r  e a r l i n e s s  w i t h  hea t  t o l e r a n t  cha rac t e r  and f o r  r u s t  
res i s tance .  Sorghum a c t i v i t i e s  include breeding f o r  e a r l i n e s s  
w i t h  h i g h  y i e l d  p o t e n t i a l  of gra in  and fodder and f o r  shoot-fly 
res i s tance .  Maize agronomy a c t i v i t i e s  include d e t e r m i n i n g  t h e  
optimum p lan t  population f o r  medium, medium e a r l y  and e a r l y  
v a r i e t i e s  and t h e  s t u d y  of t h e  responsiveness of N P K  f e r t i l i z e r s .  
One s y n t h e t i c  and s i x  open-pollinated v a r i e t i e s  of maize 
were released d u r i n g  t h e  period 1974-82. A population of 17,000 
p l a n t s  per a c r e  f o r  medium and 23,000 f o r  medium e a r l y  v a r i e t i e s  
were recommended. Applications o f  50-120 l b s  of Nitrogen, 55 of 
Phosphorous Pentoxide and  30 of P o t a s s i u m  O x i d e  p e r  acre  were 
issued t o  maize growers. As regards wheat and sorghum, f ive  
v a r i e t i e s  of wheat and f i v e  v a r i e t i e s  of sorghum were d i s t r i b u t e d  
t o  farmers. 
Research planned f o r  t h e  ce rea l  d iv i s ion  f o r  1984-85 is  a s  
Maintain 459 inbred l i n e s  th rough  s i b b i n g .  







a n d  time 
maize, 
new in t roduct ions .  
evaluat ion of 100 new i n b r e d  l i n e s .  
551 v a r i e t i e s  o f  maize. 
observation and s e l e c t i o n  of 4,100 v a r i e t i e s  
a n d  272 v a r i e t i e s  of sorghum. 
experiments on time o f  t h i n n i n g  seedl ings ,  
and methods of urea f e r t i l i z e r  appl ica t ion  t o  
Determine e f f ec t iveness  of N P K  on wheat and sorghum. 
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The main o b j e c t i v e  o f  t h e  d i v i s i o n ' s  r e s e a r c h  program is  t o  
improve  o r  r e p l a c e  t h e  e x i s t i n g  v a r i e t i e s  w i t h  more p r o d u c t i v e  
ones.  Rega rd ing  t h e  v a r i e t a l  improvemen t r  b r e e d i n g  work is b e i n g  
c a r r i e d  o u t  o n l y  on sesamumt w h e r e a s  t h e  improvement  o f  g r o u n d n u t  
and s u n f l o w e r  i s  c a r r i e d  o u t  by i n t r o d u c t i o n  and s e l e c t i o n  o f  
e x o t i c  and l o c a l  germplasms.  
A t  p resent  there  a r e  162 e x o t i c  and 11  i n d i g e n o u s  v a r i e t i e s  
o f  g r o u n d n u t ,  144 e x o t i c  and 143  i n d i g e n o u s  v a r i e t i e s  o f  sesamum 
and 26 e x o t i c  v a r i e t i e s  o f  s u n f l o w e r  u n d e r  t r i a l  and y i e l d  t e s t s  
f o r  v a r i e t a l  e v a l u a t i o n .  
The d i v i s i o n  i s  a l s o  c a r r y i n g  o u t  some a g r o t e c h n i q u e s ,  
f e r t i l i z e r  and p l a n t  p r o t e c t i o n  e x p e r i m e n t s  on g r o u n d n u t r  sesamum 
and s u n f l o w e r .  R e g i o n a l  tests a r e  a l s o  be ing  c a r r i e d  o u t  by t h e  
d i v i s i o n  i n  c o l l a b o r a t i o n  w i t h  e x t e n s i o n  s t a f f  a t  d i f f e r e n t  
l o c a l i t i e s  t o  i d e n t i f y  t h e  spec i f i c  v a r i e t i e s .  
T h i s  d i v i s i o n  h a s  r e l e a s e d  th ree  improved  v a r i e t i e s  o f  
g r o u n d n u t  and one  improved  v a r i e t y  e a c h  o f  sesamum and s u n f l o w e r  
t o  t h e  c u l t i v a t o r s  f o r  commerc ia l  c u l t i v a t i o n .  -
Breed ing  and ag ronomic  r e s e a r c h  a r e  t h e  m a j o r  a c t i v i t i e s  o f  
t h i s  d i v i s i o n .  The r e s e a r c h  p rograms  i n  o p e r a t i o n  a r e  f o r  c o t t o n  
and jute .  
Breed ing  a c t i v i t i e s  f o r  c o t t o n  a r e  f o r  (1)  h i g h  y i e l d  w i t h  
be t te r  q u a l i t y  o f  f i b e r ;  (2) e a r l i n e s s  w i t h  insec t  t o l e r a n c e ;  
( 3 )  s h o r t - b r a n c h e d  t y p e  w i t h  p h o t o i n s e n s i t i v i t y ;  and ( 4 )  c o l d  
t o l e r a n c e  w i t h  d r o u g h t  r e s i s t a n c e .  
B r e e d i n g  a c t i v i t i e s  f o r  j u t e  a r e  f o r  ( 1 )  h i g h  y i e l d  w i t h  
bet ter  f i b e r  q u a l i t y ;  (2) non-branching  t y p e  w i t h  photo-  
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i n s e n s i t i v i t y ;  ( 3 )  d r o u g h t  res is tance w i t h  q u i c k  g r o w t h ;  and (4) 
h i g h  p o p u l a t i o n  t o l e r a n c e .  
F o r  b o t h  c r o p s I  e m p h a s i s  i s  g i v e n  t o  t h e  s e l e c t i o n  o f  
c u l t i v a r s  wh ich  a r e  c o m p a t i b l e  w i t h  rice-based fa rming  s y s t e m s  i n  
i r r i g a t i o n  t r ac t s .  
Agronomy work f o r  c o t t o n  i n c l u d e s  ( 1 )  i n v e s t i g a t i o n  o f  
narrow s p a c i n g  w i t h  s h o r t - b r a n c h e d  t y p e ;  ( 2 )  t h e  s t u d y  o f  
effectiveness o f  d i f f e r e n t  s p r a y e r s  and i n s e c t i c i d e s  on  y i e l d  and 
q u a l i t y  o f  c o t t o n ;  a n d  ( 3 )  t h e  s t u d y  o f  e f f i c i e n t  u s e  o f  
f e r t i l i z e r .  
Agronomy work f o r  j u t e  i n c l u d e s  ( 1 )  o b s e r v a t i o n  o f  d i f f e r e n t  
s t a g e s  o f  p l a n t  g r o w t h  a t  h a r v e s t  o n  t h e  y i e l d  a n d  q u a l i t y  o f  
f iber ;  (2) d e t e r m i n i n g  t h e  e f f ec t  of time o f  p l a n t i n g  on  
d i f f e r e n t  t y p e s  o f  c a p s u l a r i s  j u t e ;  (3) t h e  s t u d y  o f  e f f i c i e n t  
u s e  o f  f e r t i l i z e r  and manures  i n c l u d i n g  t h e  I p i l  I p i l  (L. Leuco- 
s e p h a l a )  leaves;  and  (4) t h e  s t u d y  o f  f i b e r  d i s t r i b u t i o n  a t  
d i f f e r e n t  p a r t s  o f  t h e  p l a n t  a t  d i f f e r e n t  s t a g e s  o f  p l a n t  g rowth .  
R e s e a r c h  p l a n n i n g  works  f o r  t h e  F i b e r  Crop D i v i s i o n  a r e  a s  
f o l l o w s :  ( 1 )  s e l e c t i o n  f o r  F1 t o  F4 g e n e r a t i o n s  o f  b o t h  c o t t o n  
and  j u t e ;  (2) e v a l u a t i o n  o f  some p r o m i s i n g  va r i e t i e s ;  ( 3 )  
m a i n t e n a n c e  of 180 v a r i e t i e s  of c o t t o n  and  1 8 5  o f  j u t e ;  (4) s t u d y  
of t h e  e f f ec t  o f  p a r a p l o u g h  and  s u b s o i l e r  f o r  c o t t o n  on paddy 
l a n d ;  and (5) s t u d y  o f  t h e  e f f ec t  o f  l o c a l l y  made j u t e  r i b b i n g  
a p p a r a t u s .  
T h i s  d i v i s i o n  c o n d u c t s  v a r i e t a l  improvemen t  t h r o u g h  h y b r i d -  
i z a t i o n  and  e v a l u a t i o n  of 176 g e n o t y p e s  and  r e g i o n a l  t e s t i n g  of 
7 2  g e n o t y p e s .  It a l s o  c a r r i e s  o u t  research on opt imum p l a n t i n g  
and  h a r v e s t i n g  d a t e s  a s  wel l  a s  on water r e q u i r e m e n t s  of w i d e l y  
grown va r i e t i e s .  
40 
c
T h i s  d iv i s ion  is deal ing w i t h  research on evaluat ion,  
a d a p t a b i l i t y  t e s t s ,  appropr ia te  management p r a c t i c e s  and m u l t i -  
p l i c a t i o n  of promising new food legume crops. 
Two each of t h e  e a r l y  maturing and t h e  promising mung bean, 
cowpea, black gram and pigeonpea v a r i e t i e s  have been re leased  
and ex tens ive ly  grown by farmers. The o the r  promising food 
legume crop v a r i e t i e s  have been i d e n t i f i e d  and a r e  ready f o r  seed 
mul t ip l i ca t ion .  Apart from t h e  proper recommendation of adapt- 
a b l e  v a r i e t i e s ,  t h e  appropr i a t e  agrotechniques a r e  advocated. 
T h i s  d i v i s i o n  concent ra tes  on research such a s  c o l l e c t i o n ,  
s e l e c t i o n ,  breeding  of promising v a r i e t i e s ,  propagation and 
m u l t i p l i c a t i o n  of f r u i t ,  f l o r i c u l t u r a l ,  ornamental and medic ina l  
p l a n t s .  Production of p u r e  vegetable seeds and f lower  seeds is 
a l s o  c a r r i e d  out.  
The f i ve  d i s c i p l i n a r y  d i v i s i o n s  emphasize programs t o  
support  crop production. -
T h i s  d i v i s i o n  c a r r i e d  out experiments on cropping s y s t e m  
research and development on 11 outreach s t a t i o n s .  O u t  of 11 
sites, 2 a r e  u n d e r  ARD, 1 a t  ARI is  t h e  main s t a t i o n  and 8 a r e  a t  
Extension Division farms. There a r e  78 AC t echn ic i ans  involved 
i n  t h e  programr of which 72 a r e  conducting t h e  research work. I n  
3 s i t e s  s t a r t e d  i n  1984, there  a r e  mul t i l oca t ion  t r i a l s  of 
promising p a t t e r n s  which involved 16 farmer cooperators.  
Col labora t ive  research  work w i t h  I R R I  and o the r  research  
centers is  being conducted i n  t h r e e  o t h e r  A s i a n  Rice Farming 
Systems Network (ARFSN) s i tes .  These are:  
( 1 )  Rice-Wheat r o t a t i o n  t r i a l s  i n  three sites. 
4 1  
( 2 )  T r i a l s  o f  c o r n ,  mung bean a n d  g r o u n d n u t  b e f o r e  
r ice  i n  two l o c a t i o n s .  
( 3 )  T r i a l s  o f  s o y b e a n ,  sorghum, g r o u n d n u t  and cowpea i n  
th ree  l o c a t i o n s  a f t e r  r ice .  
(4) Pigeonpea  t r i a l  i n  o n e  l o c a t i o n .  
( 5 )  Tomato, mung bean .  C h i n e s e  cabbage and  s o y b e a n  t r i a l s  
f rom A s i a n  V e g e t a b l e  R e s e a r c h  Development  C e n t e r  
( A V R D C )  t h r o u g h  I R R I .  
(6) Three s e t s  o f  cowpea t r i a l s  from I I T A  a t  Yez in .  - 
T h e  major  a c t i v i t i e s  o f t h i s  d i v i s i o n  a r e  t h e  s t u d y  o f t h e  
p h y s i o l o g i c a l  a spec t s  of crop p r o d u c t i o n  and  breeding .  M u t a t i o n  
b r e e d i n g ,  s e l e c t i o n  and  e v a l u a t i o n  a n d  p h y s i o l o g i c a l  s t u d i e s  o f  
i m p o r t a n t  c r o p s  have been ca r r i ed  o u t .  
The research p l a n  f o r  1984-85 i s  a s  f o l l o w s :  ( 1 )  
c o n t i n u a t i o n  o f  t h e  p h y s i o l o g i c a l  s t u d i e s  on i m p o r t a n t  c r o p s ;  
(2) c o n t i n u a t i o n  o f  s e l e c t i o n  o f  M4 and M5 p r o g e n i e s  o f  Ngakwe, 
Taungbyan and  S h w e t a s o k e  r ice  v a r i e t i e s ;  and ( 3 )  e v a l u a t i o n  and  
s e l e c t i o n  o f  F2 g e n e r a t i o n  d e r i v e d  from t h e  c u l t u r e  o f  F1 
c r o s s e s .  
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T h i s  d i v i s i o n  d e a l s  w i t h  p l a n t  n u t r i t i o n  s t u d i e s ,  b i o -  
f e r t i l i z e r  a p p l i c a t i o n  and b i o - g a s  p r o d u c t i o n  f r o m  a g r i c u l t u r e  
and  fores t  waste. The  p l anned  programs f o r  t h e  y e a r  1984-85 are: 
( 1 )  
(2) S t u d y  t h e  r e s p o n s e  o f  r i ce  c r o p  t o  s u l p h u r  a n d  z i n c  
( 3 )  S t u d y  t h e  u n i - a l g a l  p r o d u c t i o n  of b l u e - g r e e n  a l g a e  
Determine t h e  e f f i c i e n c y  of u r e a ,  a p p l i e d  t o  t h e  
r e d u c e d  z o n e  o f  paddy s o i l .  
and  t h e  a v a i l a b i l i t y  of t h e  n u t r i e n t s  t o  r i ce  p l a n t .  
(BGA) and t h e  p o t e n t i a l  amount  of n i t r o g e n  f i x e d  by 
BCA . 
(4) S t u d y  t h e  e f f ec t  of a z o l l a  on  r ice  y i e l d .  
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( 5 )  Determine t h e  p o t e n t i a l  methane production of ag r i -  
(6) Develop e f f i c i e n c y  of bio-gas  s toves  and lamps. 
c u l t u r e  and f o r e s t  waste. -
T h i s  d i v i s i o n  s t r e s s e s  pes t  management on a l l  important  crop 
species.  Evaluation of i n s e c t i c i d e s  and app l i ca to r s ,  screening 
of v a r i e t a l  r e s i s t a n c e ,  insect  c o l l e c t i o n  and preserva t ion ,  etc, ,  
a r e  c a r r i e d  out .  
Apart from these ,  c o l l a b o r a t i v e  a c t i v i t i e s  w i t h  P l a n t  Pro- 
t e c t i o n  P ro jec t  (Extension) and C I D A - I R R I  Burma Pro jec t  a r e  a l s o  
i n  progress.  
P w n v  D- 
Screening f o r  d i sease  r e s i s t a n c e  and fungic ides  f o r  
important crop d i seases  is c a r r i e d  o u t  every year,  
Sugarcane w h i p  s m u t  had been con t ro l l ed  e f f i c i e n t l y  and 
r e s i s t a n t  v a r i e t i e s  aga ins t  sugarcane red r o t ,  r i c e  b l a s t  and 
rice b a c t e r i a l  l e a f  b l i g h t  d i seases  have been developed. 
E f f i c i e n c y  of rh izobia1  s t r a i n s  a g a i n s t  d i f f e r e n t  legumes have  
also been i d e n t i f i e d .  
3.1.2 Appl i ed  Research Division ( A R D )  
T h i s  d i v i s i o n  i s  one o f t h e  seven main b o d i e s  o f  A C  under 
t h e  M i n i s t r y  of Agricul ture  and Forests.  A R D  headquarters  a r e  
S i t u a t e d  i n  Rangoon and there a r e  20 c e n t r a l  research farms and 
20 seed farms, loca ted  i n  d i f fe ren t  c l i m a t i c  and s o i l  t r a c t s  of 
t h e  country where research is c a r r i e d  out. It c o n s i s t s  of t h r e e  
d iv i s ions ,  namely t h e  Research D i v i s i o n ,  Administration and 
Training Division and t h e  Seed Technology Division, The 
s t r u c t u r e  of t h e  ARD is p r e s e n t e d  i n  Table 3.2. 
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Budget  
T r e a s u r y  
Monthly Account  
S t a t e m e n t  and 
Audi t  
I 
Seed Farms C e n t r a l  Farms 
Dy. G e n e i a l  Hanager 
Land Use 
L!m!wAu 
P l a n s  
A d m i n i s t r a t i o n  
Genera l  Manager 
Agr ic u l  t ur a 1  
Resea n: h 
I n s t  1 t u t  e 
13 D i v i s i o n s  
A d m i n i s t r a t i o n  
Agronomy 
Botany 
S o i l  Chemis t ry  
P l a n t  P a t h o l o g y  
Entomology 
Rice 
C e r e a l  C r o p s  
F i b e r  Crops 
O i l  Seed C r o p s  
Food Legumes 
S u g a r  C r o p  
Hor t ic  u l  t u r e  
I 
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The main o b j e c t i v e s  of A R D  a r e :  ( 1 )  t o  e v o l v e  improved  c r o p  
v a r i e t i e s  and t o  f i n d  o u t  better crop management t e c h n i q u e s  f o r  
d i f f e r e n t  a g r o e c o l o g i c a l  z o n e s  o f  Burma; (2) t o  t r ans fe r  improved  
t e c h n o l o g y  t o  a g r i c u l t u r a l i s t s  and farmers; and  ( 3 )  t o  m u l t i p l y  
a n d  d i s t r i b u t e  q u a l i t y  seeds. -
i n c l u d e :  ( 1 )  v a r i e t a l  improvemen t  t h r o u g h  i n t r o d u c t i o n  and  
b r e e d i n g ;  (2) c r o p  management by c u l t i v a t i o n  t e c h n i q u e s ;  ( 3 )  
c r o p p i n g  p a t t e r n s ;  and  (4 )  p l a n t  p r o t e c t i o n  t h r o u g h  i n s e c t r  
d i sease  and  weed c o n t r o l .  
The research a c t i v i t i e s  c a r r i e d  o u t  by t h e  research d i v i s i o n  
Thus  t h e  main a c t i v i t i e s  of A R D  a r e  v e r y  much t h e  same a s  
t h o s e  o f  A R I .  
A p a r t  f rom t h e  n o r m a l  p u r e  seed p r o d u c t i o n  p rogram,  a 
s p e c i a l  Seed Development  P r o j e c t  h a s  been  c o n d u c t e d  by A R D  w i t h  
f i n a n c i n g  from t h e  World Bank s ince 1979. Under t h i s  p r o j e c t ,  
s i x  c e n t r a l  research farms a r e  b e i n g  deve loped .  Q u a l i t y  Seed 
P r o d u c t i o n  Project  GCP/BUR/016/DEN i s  a l s o  u n d e r w a y  t o  a s s i s t  i n  
t h e  i m p l e m e n t a t i o n  o f  t h e  N a t i o n a l  Seed  Program. S i x  c e n t r a l  
farms a r e  b e i n g  d e v e l o p e d  t o  e s t a b l i s h  a program f o r  t h e  
p r o d u c t i o n  of B a s i c ,  F o u n d a t i o n  and  Registered Seed o f  wheat,  
m a i z e  and  sorghum. 
The m a i n  a c t i v i t i e s  o f  t h i s  d i v i s i o n  a r e  f o r  q u a l i t y  seed 
p r o d u c t i o n  and  d i s t r i b u t i o n .  M u l t i p l i c a t i o n r  d r y i n g ,  p r o c e s s i n g ,  
seed q u a l i t y  c o n t r o l ,  t e s t i n g ,  c e r t i f i c a t i o n ,  s t o r a g e  and 
d i s t r i b u t i o n  a r e  b e i n g  c a r r i e d  ou t  f o r  q u a l i t y  seeds by t h i s  
d i v i s i o n .  S ix  t o  e i g h t  t h o u s a n d  acres a r e  d e v o t e d  t o  seed 
p r o d u c t i o n  a n n u a l l y .  The d i f f e r e n t  crop seeds d i s t r i b u t e d  i n  
1983-84 and 1984-85, t o g e t h e r  w i t h  t h e  p l a n  f o r  t h e  coming y e a r ,  
i s  p r e s e n t e d  i n  Table  3.3. 
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T h i s  d i v i s i o n  p r o v i d e s  t e c h n i c a l  t r a i n i n g  and  i n f o r m a t i o n  t o  
i n - s e r v i c e  s t a f f ,  p e a s a n t s  and  army p e r s o n n e l .  The t y p e s  of 
t r a i n i n g  and numbers  t o  be  t r a i n e d  i n  1984-85 a r e  shown i n  
T a b l e  3.4. 
3.1.3 I n s t i t u t e  of A g r i c u l t u r e  ( I A )  
o n l y  u n i v e r s i t y  l e v e l  t e a c h i n g  c e n t e r  f o r  a g r i c u l t u r e  g r a d u a t e  
and  p o s t g r a d u a t e  s t u d e n t s  i n  t h e  c o u n t r y .  It  i s  a n  i n d e p e n d e n t  
i n s t i t u t e  w i t h  i t s  own bas i c  science d e p a r t m e n t s .  It is s i t e d  i n  
Y e z i n ,  where i t s h a r e s  a c a m p u s  w i t h  A R I ,  FRI a n d  t h e  I n s t i t u t e  
of Animal Husbandry and  V e t e r i n a r y  S c i e n c e .  
T h i s  i n s t i t u t e  is u n d e r  t h e  M i n i s t r y  of E d u c a t i o n  and  i s  t h e  
The i n s t i t u t i o n a l  s t r u c t u r e  is d e p i c t e d  i n  T a b l e  3.5. I t  
has  f i v e  major d i s c i p l i n a r y  d e p a r t m e n t s ,  name ly  t h e  Agronomy 
D e p a r t m e n t ,  t h e  A g r i c u l t u r a l  Botany D e p a r t m e n t ,  t h e  A g r i c u l t u r a l  
C h e m i s t r y  D e p a r t m e n t ,  t h e  P l a n t  P a t h o l o g y  D e p a r t m e n t  and  t h e  
Entomology Depar tment .  The m a j o r  s u p p o r t i n g  d e p a r t m e n t s  c o n s i s t  
of t h e  A g r i c u l t u r a l  Economics  D e p a r t m e n t ,  t h e  A g r i c u l t u r a l  
E n g i n e e r i n g  D e p a r t m e n t ,  Animal  Science D e p a r t m e n t  and t h e  Horti-  
c u l t u r e  Depar tment .  
The U n i v e r s i t y  Farm is used  f o r  t e a c h i n g ,  research and  
d e m o n s t r a t i o n  programs o f  t h e  U n i v e r s i t y .  It i s  well  p r o v i d e d  
w i t h  i r r i g a t i o n  and  t h e  farm area  i s  a b o u t  200 acres. 
The c u r r i c u l u m  i s  m o d i f i e d  t o  g i v e  t h e  t y p e s  o f  t r a i n i n g  
s u i t e d  t o  t h e  p r e s e n t  d a y  r e q u i r e m e n t  of t h e  g r a d u a t e s .  More 
emphasis  i s  placed on  t r a i n i n g  i n  c r o p  p r o d u c t i o n  and  s t r o n g  
c o n c e n t r a t i o n  on p r a c t i c a l  t r a i n i n g  is g i v e n  t o  t h e  f o u r t h  and 
f i n a l  y e a r  s t u d e n t s .  
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T a b l e  3.3 Seed D i s t r i b u t i o n  Program 
-- - -I__-_I-U_ILU----C1--- . - - - - -D---  
Rice B a s k e t  144,490 130,402 170,270 
Wheat N 1,123 1,796 3,783 
Maize n 6,611 9.403 11,562 
Sorghum N 641 2,081 2,685 
Groundnut  n 3,870 3 , 926 6 , 399 
Sesamum N 1,826 1,457 3,754 
S u n f l o w e r  0 2,742 2,131 4,463 
Long S t a p l e  C o t t o n  Viss 81 ,936 340,954 409,940 
S h o r t  S t a p l e  C o t t o n  Viss 7 906 4,754 9,127 
S u g a r c a n e  Ton 7.278 5,004 8,338 
P u l s e s  B a s k e t  1,094 1,937 4,726 
T a b l e  3.4 T r a i n i n g  Programs f o r  1984-85 
cc- - -DcI I Ic ID-  -1---- - 
Type  of  T r a i n i n g  No. of Trainees 
--_c - 
Farmers  B a s i c  A g r i c u l t u r e  T r a i n i n g  508 
Defence S e r v i c e  A g r i c u l t u r e  T r a i n i n g  150 
P a r t y  Cadre  B a s i c  A g r i c u l t u r e  S h o r t  Course  1,200 
In-service T r a i n i n g  2,840 
Other  T r a i n i n g  (Seed Techno logy ,  P l a n t  
Protect ion,  Mushroom, P l a n t  T i s s u e  
C u l t u r e ,  etc.)  420 
T o t a l  
-- 
5,118 




1 1 I 1 
I Table 3.5 Organizational Structure of the Inst i tute  of Agriculture ( I A )  
Knowledge o f  t h e  major d i s c i p l i n e s  i s  i n t e g r a t e d  t o  a s s i s t  
t h e  d e v e l o p m e n t  o f  a g r i c u l t u r e  p o l i c i e s  and  t e a c h i n g ,  research 
and extension work. 
The i n s t i t u t e  a c c e p t s  a b o u t  300 s t u d e n t s  a n n u a l l y  f o r  a 5- 
y e a r  c o u r s e  l e a d i n g  t o  a BAg d e g r e e .  P o s t g r a d u a t e  t r a i n i n g  i s  
a v a i l a b l e  t o  c a n d i d a t e s  i n  t h e  f ive  m a j o r  d e p a r t m e n t s .  The 
u n d e r g r a d u a t e  c u r r i c u l u m  f o l l o w s  a more t r a d i t i o n a l  p a t t e r n  
r a t h e r  t h a n  t h e  semester s y s t e m  w h i l e  t h e  Master's c o u r s e s  f o l l o w  
a semester c o u r s e  s y s t e m ,  c o u p l e d  w i t h  a t hes i s .  
The  p o s t g r a d u a t e  r e s e a r c h  p r o g r a m s  a r e  d i s c u s s e d  and 
c o o r d i n a t e d  by a research c o m m i t t e e  u n d e r  t h e  c h a i r m a n s h i p  o f  t h e  
Rector. Research i s  c a r r i e d  o u t  by b o t h  s t a f f  and p o s t g r a d u a t e  
s t u d e n t s .  Over 35 s t a f f  a r e  i n v o l v e d  i n  research -- 10 h a v e  PhDs 
and 25 h a v e  Master's degrees. 
T h e  c l o s e  p r o x i m i t y  o f  I A  a n d  A R I  h a s h e l p e d t o  s t r e n g t h e n  
t h e  i n t e r r e l a t i o n s h i p  o f  t h e  i n s t i t u t i o n s .  There i s  a good 
r e l a t i o n s h i p  a t  a l l  l e v e l s  w i t h ' t h e  v a r i o u s  d i v i s i o n s  o f  t h e  A C ,  
w h i c h  i s  t h e  m a i n  e m p l o y e r  o f  g r a d u a t e s  o f t h e  i n s t i t u t e .  
l a r g e  p e r c e n t a g e  o f  t h e  s t a f f  of  t h e  C o r p o r a t i o n  a r e  g r a d u a t e s  o f  
t h e  I n s t i t u t e ,  p e r s o n a l  r e l a t i o n s  be tween  t h e  t w o  o r g a n i z a t i o n s  
a re  c o r d i a l .  
A s  a 
3 . 2  S t a f f i n g  i n  N A R S  
The number o f  s c i e n t i s t s  i n v o l v e d  i n  t h e  A g r i c u l t u r a l  
Science I n s t i t u t i o n s  ( A R I ,  A R D  and I A )  a r e  p r e s e n t e d  i n  T a b l e s  
3.6, 3.7 and 3.8. The numbers  o f  h i g h l y  t r a i n e d  p r o f e s s i o n a l  
s t a f f  i n v o l v e d  i n  A R D i s  s l i g h t l y  m o r e  t h a n  A R I  b u t t h e  t o t a l  
s c i e n t i f i c  s t a f f  o f  A R D  is a t  l e a s t  f o u r  t imes  g r e a t e r t h a n t h a t  
o f  A R I .  
A R D  s t a f f  a r e  s p r e a d  o v e r 2 0  c e n t r a l  f a r m s  a n d  20 seed f a r m s  
loca ted  i n  t h e  v a r i o u s  a d m i n i s t r a t i v e  and  a g r o e c o l o g i c a l  r e g i o n s  
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T a b l e  3.6 S t a f f  of t h e  A g r i c u l t u r e  R e s e a r c h  
I n s t i t u t e  i n  1984 





U n i v e r s i t y  G r a d u a t e s  
Diploma H o l d e r s  
Non-Diploma H o l d e r s  
QumGmff 
O t h e r  Permanent Employees 
L a b o r e r s  













Note: I n  a d m i n i s t r a t i o n  o n e  i n d i v i d u a l  h o l d s  an MS. I n  admin- 
i s t r a t i o n  and  r e s e a r c h  f u n c t i o n s  t h e r e  a r e  n i n e  who h o l d  
t h e  MS and two who h o l d  t h e  PhD. I n  r e s e a r c h  t h e r e  a r e  
35 i n d i v i d u a l s  who h o l d  a d ip loma  and 112 who h o l d  a BAg. 
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T a b l e  3.7 S c i e n t i f i c  P e r s o n n e l  of t h e  A p p l i e d  
Research D i v i s i o n  i n  1984 
t 









O t h e r  Pe rmanen t  Employees 
L a b o r e r s  










!Ki l l  
949 
1,512 
Note: I n  a d m i n i s t r a t i o n  t h e r e  i s  o n e  PhD. I n  a d m i n i s t r a t i o n  a n d  
research f u n c t i o n s  there a r e  f i v e  PhDs and  f o u r t e e n  MS 
ho lde r s .  In research f u n c t i o n s  only t he re  a r e  127 d i p l o m a  
h o l d e r s  and  206 w i t h  t h e  BAg. 
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Table 3.8 S c i e n t i f i c  P e r s o n n e l  of t h e  I n s t i t u t e  o f  
A g r i c u l t u r e  i n  1984 




F i r s t  Degree ( B A g I B S )  
F i r s t  Degree (BAg) 
Diploma 
o r t  Straff 
U n i v e r s i t y  G r a d u a t e s  ( A l l  BAg 
t e a c h i n g  s t a f f  p a r t i c i p a t e  I n  
research a c t i v i t i e s )  
Non-Diploma H o l d e r s  
L a b o r e r s  












Note: I n  a d m i n i s t r a t i o n  there a r e  o n e  PhD and two w i t h  t h e  F i r s t  
Degree. I n  a d m i n i s t r a t i o n ,  t e a c h i n g  and r e s e a r c h  f u n c t i o n s  
there  are  f ive  w i t h  t h e  PhD and  n i n e  w i t h  t h e  Master's. I n  
t e a c h i n g  and  research f u n c t i o n s  there  a re  f o u r  w i t h  t h e  
PhD, t e n  w i t h  t h e  Master's and  f o u r t e e n  w i t h  t h e  F i r s t  
Degree. I n  t e a c h i n g  f u n c t i o n s  there  a re  six w i t h  M a s t e r s ,  
48 w i t h t h e F i r s t  Degree a n d  t w o  w i t h  a D i p l o m a .  
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of Burma, and  t h e  h e a d q u a r t e r s  w i t h  a d m i n i s t r a t i v e  and t e c h n i c a l  
backs topping  is i n  Rangoon. 
I n  t h e  I n s t i t u t e  o f  A g r i c u l t u r e ,  research f u n c t i o n s  a r e  
car r ied  o u t  by t h e  D e p a r t m e n t a l  Heads, a s s i s t e d  by f a c u l t y  
members and  s t u d e n t s .  More p o s t g r a d u a t e  degree h o l d e r s  a r e  
p resent  i n  t h i s  i n s t i t u t e  compared  t o  A R I  and  ARD,  b u t  t h e  
research work c o u l d  be car r ied  o u t  o n l y  a s  p a r t i a l  f u l f i l l m e n t  o f  
t h e  c o u n t r y ' s  n e e d s ,  s ince  t each ing  i s  t h e  main  o b j e c t i v e .  How- 
ever, t h e  close p r o x i m i t y  of I A  and A R I  has  h e l p e d  t o  s t r e n g t h e n  
t h e  i n t e r r e l a t i o n s h i p  o f  t h e  i n s t i t u t i o n s .  
3.3 M u l t i l a t e r a l  and  b i l a t e r a l  a s s i s t a n c e  p r o j e c t s  w i t h  research 
components  
Burma's u s e  o f  e x t e r n a l  a s s i s t a n c e  h a s  been  r i s i n g  s t e a d i l y  
s i n c e  1970. P r o j e c t s  f o r  e x t e r n a l  f i n a n c i n g  were i n c l u d e d  i n  t h e  
gove rnmen t ' s  Twenty Yea r  Development  Program. Such  p r o j e c t s  f o r m  
t h e  b a s i s  f o r  t h e  t h i r d  FYP. The h i g h e s t  p r i o r i t y  is p laced  on 
e a s i n g  t h e  most i m m e d i a t e  c o n s t r a i n t s  t o  g rowth  and  p a r t i c u l a r l y  
a t  i n c r e a s i n g  and d i v e r s i f y i n g  p r o d u c t i o n  f o r  e x p o r t s .  
A c c o r d i n g l y ,  t h e  emphasis  i s  on d e v e l o p i n g  Burma's p r i m a r y  p ro -  
d u c i n g  s e c t o r s  and s u p p o r t i n g  a c t i v i t i e s  a n d ,  where a p p r o p r i a t e ,  
t h r o u g h  q u i c k  y i e l d i n g  p r o j e c t s .  I n  a g r i c u l t u r e ,  f o r e i g n  
a s s i s t a n c e  i s  needed  f o r  p r o j e c t s  which c o n t r i b u t e  t o  i n t e n s i f i e d  
u s e  of e x i s t i n g  c u l t i v a t e d  a r e a s  and  t h e  r e c l a m a t i o n  of abandoned 
l a n d .  T h i s  would i n c l u d e :  research and e x t e n s i o n  s e r v i c e s ;  
p r o v i s i o n  o f  e s sen t i a l  i n p u t s  e s p e c i a l l y  H Y V s ,  f e r t i l i z e r  and  
l i g h t  a g r i c u l t u r a l  m a c h i n e r y ;  improvemen t  of i r r i g a t i o n  f a c i l i -  
t i e s  i n c l u d i n g  t u b e w e l l  d e v e l o p m e n t ;  and  i n t e g r a t e d  a g r i c u l t u r a l  
d e v e l o p m e n t  p r o j e c t s  where t h e  r e l a t i o n s h i p s  b e t w e e n  services and  
i n p u t s  a r e  i m p o r t a n t .  
A n u m b e r  o f  b i l a t e r a l  a n d  m u l t i l a t e r a l  a i d  f u n d e d  p ro jec t s  
have been  e s t a b l i s h e d  i n  order t o  a s s i s t  a g r i c u l t u r a l  p r o d u c t i o n  
and  research w i t h i n  t h e  c o u n t r y .  A l i s t i n g  o f  t h e  o n g o i n g  
I 
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p r o j e c t s ,  c o n t r i b u t e d  funds ,  and c o n s u l t a n c y  support  are g i v e n  i n  
Table  3.9. Most of  t h e  funding  goes for  product ion  o b j e c t i v e s  
e x c e p t  for a few i d e n t i f i e d  s p e c i f i c a l l y  a s  research .  
Table 3.9 Foreign Assistance P r o j e c t s  i n  Progress i n  1985 
- - --I- --- 
Donor Pro j ec t-- Duration Consultancy Donor - 
( y e a r )  ( months  1 Fund i n  g* 
WB/IDA 
W B / I D A  
WB/IDA 













Lower Burma Paddy Land Development P ro jec t  I 
Lower Burma Paddy Land Development P ro jec t  I1 
BA Seed Development Pro jec t  
BA Rubber Rehabi l i ta t ion  Pro jec t  I 
BA Rubber Rehabi l i ta t ion  Pro jec t  I1 
Crop I n t e n s i f i c a t i o n  Program I 
Crop I n t e n s i f i c a t i o n  Program I1 
Rubber Rehabi l i ta t ion  Pro jec t  
I n d u s t r i a l  Crops Development P ro jec t  
Seed Development Pro jec t  
IRRI-Burma Cooperative Research P ro jec t  II** 
Maize and O i l  Seed Development Pro jec t  
Palm O i l  Development P ro jec t  
Promotion of F e r t i l i z e r  and Application 
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4 Impac t  of I A R C s  on N A R S  
4.1 Impact on some important crops i n  Burma 
The a g r i c u l t u r e  research departments and o ther  agencies  
under t h e  AC w i t h  a s s i s t a n c e  from I A R C s  have g r e a t l y  increased 
t h e  crop y i e l d  i n  Burma. 
The  bas ic  guide l ines  f o r  t h e  a g r i c u l t u r a l  research program 
of Burma, l a i d  down by t h e  Research Policy Direct ion Board a r e  
aimed a t  t h e  evolut ion of new technologies  t o  increase  u n i t  a r ea  
production i n  a l l  major crops. The p r i o r i t y  i s  given t o  food 
crops,  w i t h  major e f f o r t s  on r i c e  and o i l s eeds ,  followed by o t h e r  
ce rea l s ,  including wheatt maize, sorghumt food legumest 
sugarcane, f iber  cropst co t ton ,  j u t e ,  e tc .  
4.1.1 Rice 
Many s t e p s  have been taken t o  increase  crop y i e ld  including d i s -  
t r i b u t i o n  of l o c a l  improved seeds, f e r t i l i z e r s  and pes t i c ides ,  
a s s i s t ance  from t h e  mechanization department i n  s u p p l y i n g  d r a f t  
power by t r a c t o r s ,  and increases  i n  t h e  p r i c e s  paid f o r  de l ivery  
of paddy u n d e r  monopoly purchasing systems. Despite a l l  t hese  
a t tempts ,  na t iona l  paddy y i e l d  has increased only about 
0.85 percent  annually d u r i n g  t he  year 1964-65 t o  1975-76. 
Rice c o n s t i t u t e s  more than  h a l f  o f t h e  sown a r e a  i n  Burma. 
High y ie ld ing  va r i e ty  IR-8 seed was f i r s t  introduced i n  
1966. I n  some areas ,  IR-8 gave a y i e ld  about t h r e e  times t h a t  of 
l o c a l  r ice .  B u t  d u e  t o  i t s  shor t  s t a t u r e  and unacceptable 
p a l a t a b i l i t y ,  t h e  acceptance by farmers  was found t o  be very 
slow. 
I n  1970, t h e  government placed a h i g h e r  p r i o r i t y  on crop 
improvement i n  i t s  FYDP. The government sought t echn ica l  
a s s i s t a n c e  from t h e  United Nations Development Program ( U N D P ) .  
The f i r s t  p ro jec t ,  UNDP/FAO P ro jec t ,  B U R  72-003, t o  s t rengthen 
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t h e  Research I n s t i t u t e  a t  Yezin, mater ia l ized .  The r ice  
improvemen t  program f o r m s  a m a j o r  p a r t  o f  t h i s  p r o j e c t .  
\ 
A v a r i e t a l  improvemen t  program was s t a r t ed  and t h e  release 
o f  s e v e r a l  i n t r o d u c e d  v a r i e t i e s  w e l l - a d a p t e d  t o  v a r i o u s  l o c a l  
c o n d i t i o n s  was  i n i t i a t e d .  The g e n e t i c  p o t e n t i a l  o f  y i e l d  is 
c o n s i d e r a b l y  h i g h e r  t h a n  t h e  a v e r a g e  paddy y i e l d .  Rice v a r i e t i e s  
received th rough  v a r i o u s  I A R C s  and fo rma l ly  released i n  Burma a r e  
l i s t e d  i n  Table  4.1. 
An a c c e l e r a t i o n  of paddy p r o d u c t i o n  a n d  y i e l d  was obta ined  
a f t e r  1975. P r i o r  t o  t h a t  year  p r o d u c t i o n  had n o t  exceeded 8.6 
M t ,  by 1978-79 it  reached 10.5 and passed  14.0 i n  1981 and 1982. 
Y i e l d s  had n e v e r  exceeded 1.8 t / h a  u n t i l  1975-76. I n  1978-79 
t h e y  r e a c h e d  2.1 t / h a  and  i n  1981 and 1982 reached 2.9 and 3.1 
t / h a .  The sown area of HYV a l s o  i n c r e a s e d  f rom a b o u t  0.1 p e r c e n t  
in 1967-68 t o  50 p e r c e n t  i n  1982-83 as shown i n  T a b l e  4.2. 
I n  a d d i t i o n  t o  exot ic  H Y V s ,  there  a r e  three l o c a l ,  two 
h y b r i d s  and two m u t a n t  H Y V s  sown i n  Burma. T h e i r  names  and 
o r i g i n  a r e  g i v e n  i n  Tab le  4.3. 
One i m p o r t a n t  f a c t o r  i n  t h e  increased r i c e  p r o d u c t i o n  is  t h e  
u s e  of select ive c o n c e n t r a t i v e  s t r a t e g y  known a s  Whole Township  
Crop P r o d u c t i o n  Program (WTCPP) which now embraces 20 major c rops  
i n c l u d i n g  r ice ,  maize, sorghum,  wheat, p o t a t o e s ?  g r o u n d n u t ,  
sesamum, c o t t o n  and s u n f l o w e r .  The program i n v o l v e d  a p a c k a g e  of 
improved  p r o d u c t i o n  pract ices  i n c l u d i n g  va r i e t i e s ,  f e r t i l i z e r s ,  
p e s t  c o n t r o l ,  recommended t r a n s p l a n t i n g  time? weeding, etc. The 
program on r ice  was s t a r t e d  i n  two  t o w n s h i p s  i n  1977-78 and  i t  
h a s  expanded t o  82 t o w n s h i p s  i n  1982-83. 
4.1.2 Wheat 
i n c r e a s i n g  g r a d u a l l y ,  p a r t i c u l a r l y  i n  t h e  f o r m  o f  b a k e r y  
p r o d u c t s .  P r e s e n t  p r o d u c t i o n  i s  no t  enough t o  meet l o c a l  
The consumpt ion  of wheat i n  t h e  Union o f  Burma h a s  b e e n  
. 
Table 4.1 Rice V a r i e t i e s  Received Through Various Research I n s t i t u t i o n s  
and Formally Released i n  Burma w i t h  Local Names 
Local Name Or ig ina l  Name Country of Origin Year of Sown Acreage 
Release 1984-85 
Yagyaw-2 




Lone Thwe Shwe War 
Shwe War Y i n  
Shwe War Lay 
Sin Shwe Thwe 
Sin T h e i n  Gi 
Manaw Thukha 
Sin T h i r i  





















I R  751-592 
P e l i t a  1-1 
BKN 6986-108-3 
B K N  6986-167 






I R  1529-680-3 
P h i l i p p i n e s  
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A u s t r a l i a  
P h i l i p p i n e s  
Indonesia  
















































Table  4.2 Sown Area and Percentage  I n c r e a s e  of HYV Rice 
- -e------ 
Year T o t a l  Area ( h a )  HYV ( h a )  Percent  a g e  
e --- -- ----IC- 
1967-68 4,934,562 3,434 0.10 
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S e i n - t a - l a y ,  C 4-113 * Ye-baw-sein 151,200 
Kyaw-ze-ya, IR-5 Aungzeya 11,833 -
Shwe-war-tun, IR-5 Mutant  2,266 , 829 
Shwe-thwe-tun, IR-24 Mutant 11,671 
demands.  Consequen t ly ,  u n m i l l e d  wheat  and wheat  f l o u r  have been  
impor t ed  i n  q u a n t i t i e s  r a n g i n g  up t o  20,000 t o n s  a y e a r .  
From 1960 onwards ,  t h e  Depar tment  o f  A g r i c u l t u r e  encouraged  
whea t  p l a n t i n g .  A c c o r d i n g l y  t h e  wheat a r e a  i n c r e a s e d  y e a r  a f t e r  
y e a r  and reached a maximum d u r i n g  t h e  y e a r  1965-66 (165,637 ha) .  
The n a t i o n a l  a v e r a g e  y i e l d  h a s  f l u c t u a t e d  c o n s i d e r a b l y  f rom y e a r  
t o  y e a r  depend ing  on t h e  r a i n f a l l .  The p e r i o d  f rom 1962 t o  1983 
ranged  be tween  381 and 1,334 kg/ha. Monywa W h i t e  and Mexipak a r e  
t h e  two main commerc ia l ly  grown var ie t ies .  
I n  1967, t h e  b r e a d  wheat v a r i e t y  Mexipak was i n t r o d u c e d  f rom 
Mexico and two  I n d i a n  b r e a d  wheat  v a r i e t i e s ,  Kalyan Sona and 
S h a r b a t i  Sonora  were i n t r o d u c e d  f rom I n d i a .  I n  s p i t e  o f  i t s  
e a r l i n e s s ,  S h a r b a t i  Sonora  a c r e a g e  h a s  no t  increased d u e  t o  i t s  
low y i e l d  compared t o  Mexipak and Kalyan  Sona. However, some 
farmers preferred t o  grow Kalyan Sona b u t  n o t  Mexipak d u e  t o  
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q u a l i t y  preference. The e a r l i n e s s  c h a r a c t e r i s t i c  of Sharbat i  
Sonora is use fu l  i n  a r e a s  when wheat p lan t ing  i s  delayed. 
Almost a l l  t h e  e x i s t i n g  v a r i e t i e s  have been introduced from 
abroad, where t h e y  have been b red  p r imar i ly  f o r  i r r i g a t e d  ag r i -  
c u l t u r e  and f o r  comparatively low w i n t e r  temperature and longer  
growing season. Thus ,  i n  Sagaing d iv i s ion ,  where 80 percent  of 
t h e  t o t a l  wheat i s  grown and t h e  wheat growing season i s  s h o r t  
and warm, i t  was found t h a t  t h e s e  v a r i e t i e s  a r e  n o t  q u i t e  
adaptable  t o  t h e  l o c a l  condi t ions.  
I n  t h e  1979-80 crop season, v a r i e t a l  improvement work on 
wheat was c a r r i e d  out  under t h e  Crop Development Project .  E i g h t  
commercial and experimental  v a r i e t i e s  of wheat obtained from 
India ,  Pakis tan and Ph i l ipp ines  toge ther  w i t h  a l a r g e  number of 
e x o t i c  germplasm were t e s t e d  a t  d i f f e r e n t  l o c a l i t i e s ,  both u n d e r  
ra infed  and i r r i g a t e d  t r a c t s .  Most of t h e  new v a r i e t i e s  were 
found t o  be b e t t e r  than t h e  e x i s t i n g  c u l t i v a r s .  Several  of  them 
had outyielded t h e  check v a r i e t i e s  a t  most p laces  and a l l  t h e  new 
v a r i e t i e s  a r e  r e s i s t a n t  t o  l e a f  r u s t  d isease.  The new v a r i e t i e s  
a r e  a l s o  s u i t a b l e  f o r  i n t e n s i v e  crop r o t a t i o n  s ince  i n  one of t h e  
t r i a l s ,  p l an t ing  a s  l a t e  a s  t h e  end of December a f t e r  r i c e  
harves t  g i v e s  s a t i s f a c t o r y  performance. 
Agronomic s t u d i e s  such a s  seed r a t e ,  f e r t i l i z e r  app l i ca t ion ,  
weed con t ro l  and crop r o t a t i o n  were a l s o  i n i t i a t e d .  
I n  1981-82, t h e  AC extended i t s  var ious  h i g h  y i e l d  v a r i e t y  
programs t o  t ake  maximum advantage of  t h e  p reva i l i ng  condi t ions  
and t o  minimize t h e  adverse e f f e c t s  of t h e  cons t r a in t s .  A new 
s t r a t e g y  was d e v i s e d .  The Whole Township Wheat Production 
Program was assigned t o  14  townships, covering about two-thirds  
of t h e  country's wheat area. The resul ts  a r e  shown i n  Table 4.4. 
The i nc rease  was more than double t h e  na t iona l  average. Although 
t h e  experimental  y i e l d s  were comparatively h i g h e r ,  t h e  present 
na t iona l  average y i e l d  level  i s  about 900 kg/ha. The main 
6 1  
reasons f o r  low y i e l d s  a r e  scanty r e s idua l  moisture d u r i n g  t h e  
growing season and t h e  inadequate t i l l a g e  operat ion r e s u l t i n g  i n  
low population dens i t i e s .  
Table 4.4 Whole Township HYV Wheat Producton 
Year Sown Harvested Yield Production 
(ha )  (ha )  (kg/ha) ( k g )  
------___c -- -- I-- 
1979-80 9,081 6,080 1,099 6 , 684,920 
1980-81 59,615 53,919 1,398 75,401,921 
1981-82 57,818 52,246 1,512 79,012,760 
1982-83 87,675 69,432 1,197 83,126,985 
4.1.3 Maize 
Among t h e  c e r e a l  gra in  crops, maize possesses a p o t e n t i a l  
f o r  highest  y i e ld  per u n i t  of time and area. Its numerous 
d i v e r s i f i e d  uses a s  human food, animal feed and i n d u s t r i a l  raw 
ma te r i a l  make it  a valuable  a g r i c u l t u r a l  commodity. 
The product iv i ty  c o n s t r a i n t s  a r e  t h e  low y ie ld ing  v a r i e t i e s ,  
low p lan t  population, delayed t h i n n i n g  of overplanted f i e l d s ,  
i n e f f e c t i v e  weed con t ro l  and lack of f e r t i l i z e r  use. Wi th  these  
c o n s t r a i n t s  i n  v i e w ,  a considerable  emphasis i n  government 
planning t o  boost production of maize was c a r r i e d  out  i n  1978. 
The crop development program developed under U N D P / F A O  a s s i s t e d  
p r o j e c t  BUR/72/003 includes maize crop. 
The fol lowing s t r a t e g y  f o r  improvement i n  maize was c a r r i e d  
out by A R I :  
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V a r i e t i e s  o f  s h o r t  t o  medium m a t u r i t y  f o r  e a r l y  and 
l a t e  monsoon p l a n t i n g .  
Drought  t o l e r a n t  v a r i e t i e s  w t h  be t t e r  y i e l d i n g  
s t a b i l i t y  f o r  m o i s t u r e  d e f i c i t  a r e a s .  
V a r i e t i e s  s u i t e d  t o  winter  p l a n t i n g .  
Var ie t ies  s u i t e d  f o r  p l a n t i n g  i n  h i l l y  a r e a s .  
S h o r t  d u r a t i o n  v a r i e t i e s  w i t h  r e l a t i v e l y  s h o r t  and 
sweet g r a i n  and p r o l i f i c  h a b i t  f o r  green c o b  h a r v e s t .  
D e v e l o p i n g  s u p e r i o r  q u a l i t i e s  f o r  d i f f e r e n t  optimum 
s o i l  and m o i s t u r e  c o n d i t i o n s .  
t h e  above  d e v e l o p m e n t  p r o g r a m s  a d e q u a t e  a m o u n t s  o f  
germplasm were received f rom T h a i l a n d ,  t h e  P h i l i p p i n e s  and  I A R C s  
l i k e  CIMMYT.  These a r e  u s e d  a s  s o u r c e  m a t e r i a l  f o r  v a r i o u s  
cha rac t e r i s t i c s .  A c o n s i d e r a b l e  amount  o f  l o c a l l y  adapted  
germplasm was also tes ted f o r  h i g h  p o p u l a t i o n  t o l e r a n c e r  d r o u g h t  
t o l e r a n c e  and e a r l y  m a t u r i t y .  A t  present  A R I  h a s  re leased s i x  
H Y V s  of m a i z e  i n t r o d u c e d  t h r o u g h  I A R C s .  Table 4.5 shows  t h e  
o r i g i n a l  names and  l o c a l  names o f  t h e  r e l a t e d  var ie t ies .  Out o f  
t h e  s i x  v a r i e t i e s ,  S h w e - w a 1  a n d 2  a n d  I n d o n e s i a n  E a r l y c o v e r 9 0  
percent o f  t h e  HYV sown a r e a  i n  1984. 
A c o m p a r a t i v e  s t u d y  o f  l o c a l  and  HYV maize shows  t h a t  HYV 
p r o d u c e d  o v e r  2,000 kg/ha  w h e r e a s  t h e  l o c a l  y i e l d  was a b o u t  
700 kg/ha. The p r o d u c t i o n  o f  H Y V  m a i z e  fo r  t h e  years  1980-84 is 
p r e s e n t e d  i n  Table 4.6. 
I n  many  a r e a s t h e  r a i n f a l l  i s  i n a d e q u a t e  a n d  e r r a t i c  a n d  i s  
f r e q u e n t l y  i n t e r r u p t e d  by l o n g  s p e l l s  of d rough t  wh ich  
d r a s t i c a l l y  r e d u c e  t h e  y i e l d  o f  m a i z e  c r o p s .  I n  several  of  t h e  
o the r  a reas ,  c o n t i n u o u s  heavy r a i n s ,  p a r t i c u l a r l y  i n  mid- and  
l a t e - m o n s o o n  s e a s o n s ,  r e s u l t  i n  p o o r  g e r m i n a t i o n  and c o n s i d e r a b l e  
e a r l y  s e e d l i n g  damage d u e  t o  f l o o d i n g ,  u l t i m a t e l y  l e a d i n g  t o  a 
p o o r  s t a n d  of t h e  c r o p  and  r e d u c e d  y i e l d .  S t r o n g  w i n d s  
accompany ing  heavy  r a i n s  c a u s e  l o d g i n g  and  s t a l k  breakage, 
p r e d i s p o s i n g  t h e  crop t o  f u r t h e r  damage by r o d e n t s .  C o n t i n u o u s  
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T a b l e  4.5 Maize V a r i e t i e s  Received t h r o u g h  I A R C s  and 
F o r m a l l y  R e l e a s e d  i n  Burma w i t h  L o c a l  Names 
---I_ ~---------.C---..L.CI-CC.L----- 







La c a l e r a  Mexico 
P e t r o l i n a  Mexico 
T r o p i c a n a  Mexico 
I n d o n e s i a n  E a r l y  I n d o n e s i a  
TL-7322 Mexico 
P o p u l a t i o n  35 Mexico 
T a b l e  4.6 Sown Area ,  H a r v e s t e d  Area ,  Y i e l d  and 
P r o d u c t i o n  of H Y V  Maize 
Year Sown H a r v e s t e d  Y i e l d  P r o d u c t i o n  
( h a )  ( h a )  ( k g / h a )  ( k g )  
1980-81 24,730 23,142 1,473 34,087,763 
1981-82 31,133 26,640 2,027 54,009,602 
1982-83 38,288 32 , 840 2,323 '76,304,597 
1983-84 44,354 40 , 906 2,307 94 , 380 , 807 
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wet s p e l l s  sometimes make t h e  p o s t - h a r v e s t  d r y i n g  o f  e a r s  and  
g r a i n s  v e r y  d i f f i c u l t  and d e t e r i o r a t e s  t h e  q u a l i t y  of g r a i n  
p a r t i c u l a r l y  f o r  seed. 
I n  p laces  where a g r o e c o n o m i c  c o n d i t i o n s  a r e  q u i t e  f a v o r a b l e  
f o r  m a i z e  g r o w i n g  and  t h e  farmers a r e  i n d u s t r i o u s ,  t h e y  a re  
w i l l i n g  t o  adop t  a n y  package o f  t e c h n o l o g y  t h a t  would  w a r r a n t  a 
s u b s t a n t i a l  increase i n  t h e i r  y i e l d s .  However i n  a reas  of 
f l u t u a t i n g  weather c o n d i t i o n s ?  m a i z e  is u s u a l l y  c o n s i d e r e d  t o  be 
a h i g h  r i s k  c r o p  when c o m p a r e d  w i t h a  c r o p  l i k e  g r o u n d n u t ,  a n d  
f a r m e r s  i n  t hese  a r e a s  a r e  w i l l i n g  t o  a d o p t a  p a c k a g e o f  
t e c h n o l o g y  o n l y  i f  i t  w i l l  c o n t a i n  H Y V s  w i t h  greater  s t a b i l i t y  o f  
p e r f o r m a n c e  and  t h a t  would i d e a l l y  f i t  i n t o  t h e i r  e x i s t i n g  
c r o p p i n g  pa t t e rns .  
Thus  o u t  of t h e  s i x  HYV m a i z e  v a r i e t i e s ,  medium, medium 
e a r l y ,  and  e a r l y  v a r i e t i e s  a r e  selected t o  s u i t  t h e  v a r i o u s  a g r o -  
c l imat ic  c o n d i t i o n s  o f  t h e  c o u n t r y .  The s p e c i f i c a t i o n s  o f  t h e  
selected maize v a r i e t i e s  a r e  p r e s e n t e d  i n  Table 4*?. 
Table 4,7 Maize Variet ies  fo r  D i f f e r e n t  Agroclimatic C o n d i t i o n s  
L____--__Cu_-- - ------------e------- 
Shwe-wa 2 90 - 95 82 i n c h e s  40-50 i n c h e s  
Shwe-wa 8 80 - 85 73 i n c h e s  35-40 i n c h e s  
Shwe-wa 4 70 - 75 57 i n c h e s  30-35 i n c h e s  
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Seed m u l t i p l i c a t i o n  and  d i s t r i b u t i o n  p r o g r a m s  f o r  t h e  above  
v a r i e t i e s  a re  a l r e a d y  underway and  i t  was r e p o r t e d  t h a t  by 
1986-87, most of t h e  area of t h e  c o u n t r y  u n d e r  maize c u l t i v a t i o n  
i s  i n t e n d e d  t o  be sown w i t h  Shwe-wa 2, 8 and  4. 
The a rea  u n d e r  maize h a s  g r a d u a l l y  i n c r e a s e d  from a b o u t  
89,000 ha i n  1964-65 t o  o v e r  170,000 ha i n  1982-83. P r o d u c t i o n  
i n c r e a s e d  from 53,000 t i n  1964-65 t o  239,000 t i n  1982-83, w h i c h  
i s  p a r t l y  a t t r i b u t a b l e  t o  a n  i n c r e a s e  i n  area and  p a r t l y  t o  H Y V s .  
4.1.4 Sorghum 
The d r o u g h t  t o l e r a n c e  of sorghum makes i t  s u i t a b l e  f o r  
i n c l u s i o n  i n  t h e  m u l t i p l e  c r o p p i n g  systems, p a r t i c u l a r l y  i n  t h e  
semi-ar id  and  a r i d  r e g i o n s  of t h e  c o u n t r y .  Besides, sorghum 
g r a i n  h a s  a good expor t  p o t e n t i a l .  The i n t r o d u c t i o n  of  HYV 
Sorghum w i t h  good e a t i n g  q u a l i t y  has  r e c e i v e d  i n c r e a s i n g  
a t t e n t i o n  i n  t h e  g o v e r n m e n t ' s  a g r i c u l t u r a l  deve lopmen t  programs. 
T w o  H Y V s ,  IS 8965 a n d  CS105 w i t h a  m a t u r i t y p e r i o d  of125 
t o  130 d a y s ,  were selected from ma te r i a l s  r e c e i v e d  from IRRI. 
These were f u r t h e r t e s t e d i n  1979 a n d  a t  t h e  same t ime t h e i r  s e e d  
was i n c r e a s e d .  I n  1980, improvement  work on  sorghum was 
expanded.  A germplasm c o l l e c t i o n  of 161 l o c a l  and  exo t i c  
va r i e t i e s  of  sorghum was e v a l u a t e d  f o r  v a r i o u s  c h a r a c t e r i s t i c s  
d u r i n g  t h e  monsoon season .  
sorghum were d i s t r i b u t e d  t o  v a r i o u s  t o w n s h i p s  from ARI f o r  
e x t e n s i v e  on-farm t e s t s  and  d e m o n s t r a t i o n s .  T h e  l o c a l  and  
o r i g i n a l  names  of t h e  s i x  d i s t r i b u t e d  v a r i e t i e s  a r e  p r e s e n t e d  i n  
T a b l e  4.8. 
Six  h i g h  y i e l d i n g  e x o t i c  v a r i e t i e s  of 
T h e  seed i n c r e a s e  f i e l d  ofIS8965 w a s k e p t f o r  r a t o o n i n g  
a f t e r  t h e  h a r v e s t  of p l a n t  c r o p  in October 1980. Under 
c o n d i t i o n s  of extreme m o i s t u r e  stress t h e  r a t o o n e d  c rop  m a t u r e d  
i n  75 t o  80 d a y s  and  y i e l d e d  a b o u t  540 kg/ha. No f e r t i l i z e r  
a p p l i c a t i o n  o r  i r r i g a t i o n  was p rov ided .  T h i s  p r a c t i c e  i s  wor th  
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adapting by farmers. It is planned t o  eva lua te  t h e  promising 
v a r i e t i e s  f o r  ratooning a b i l i t y .  
D u r i n g  1980 and 1984, a t o t a l  of 28 e n t r i e s  were received 
from I R R I  and 254 e n t r i e s  from ICRISAT. These v a r i e t i e s ,  along 
w i t h  s eve ra l  o the r  promising ones, were planted on a l a r g e r  Scale  
f o r  performance t e s t  and seed increase.  Evaluation o f  new 
germplasm was a l s o  c a r r i e d  out a t  s eve ra l  l o c a l i t i e s  i n  t h e  
country. A s  a r e s u l t  of evaluat ion of new germplasm, t h r e e  white  
seed v a r i e t i e s  of sorghum (M-90906, M-36248, and M=3635) w i t h  
s i g n i f i c a n t l y  b e t t e r  e a t i n g  q u a l i t y  than t h e  v a r i e t i e s  a l ready  
re leased ,  were i d e n t i f i e d  i n  1984. 
These w h i t e  v a r i e t i e s  were reported t o  be more favorable  f o r  
human consumption a s  well a s  f o r  c a t t l e  feed, s ince  t h e  s t a l k  of 
sorghum was used f o r  c a t t l e  feed by t h e  farmers. A comparative 
d a t a  f o r t h e  n e w  w h i t e  v a r i e t i e s  and t h a t  o f t h e  r e d  v a r i e t i e s ,  
w i t h  regard t o  p l an t  height ,  seed co lo r  and y i e l d  i s  presented i n  
Tab le  4.9. 
Although t h e  y i e l d  of t h e  white v a r i e t i e s  was about t h e  same 
a s  t h a t  of t h e  H Y V  r e d  v a r i e t i e s ,  d u e  t o  i t s  bet ter  e a t i n g  
q u a l i t y  and seed co lo r ,  higher p r i c e  could be obtained i n  t h e  
i n t e r n a t i o n a l  market. For t h i s  reason t h e  c e r e a l  crop d i v i s i o n  
o f  A R I  is p l a n n i n g t o  r e p l a c e  t h e  H Y V  red v a r i e t i e s  o f  s o r g h u m  
w i t h  t h e  white v a r i e t i e s .  I n  1985-86 over  60Ot0O0 a c r e s  of w h i t e  
sorghum a r e  expected t o  b e  c u l t i v a t e d .  
The average y i e l d  of  sorghum f o r  t h e  whole country was 
around 400 kg/ha. The country's  sown a rea  and harvested a rea  
have remained almost cons tan t  a t  around 180,000 and 160,000 ha 
r e spec t ive ly ,  s i n c e  t h e  e a r l y  1960s. I n  a r eas  where H Y V s  were 
c u l t i v a t e d ,  a y i e l d  i nc rease  of over 60 percent  was obtained. 
T h e  p r o d u c t i o n  and y i e l d  o f theHYV sown a r e a s i n  Burma i s  
depicted i n  Table 4.10. 
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T a b l e  4.8 Released  HYV Sorghum 







IS - 8965 
I S  - 2940 
cs - 99 
UPLB - SG5 
CS - 105 
498003 
T a b l e  4.9 Comparison of E x i s t i n g  Red Varieties and 
New Whi te  Varieties of Sorghum 
O r i g i n a l  L o c a l  Name H e i g h t  of Color of Y i e l d  
Name P l a n t  Seed (bsk /ac )  
1 
M - 90906 Yezin w h i t e  1 7 '5"  w h i t e  40-45 
M - 36248 Yezin w h i t e  2 7 ' 5 "  w h i t e  40-45 
M - 36335 Yezin w h i t e  3 7 '5"  w h i t e  40-45 
IS - 8965 Shwe-ni 1 7 ' 5 "  r e d  brown 40-45 
CS - 105 Shwe-ni 11 3 '5"  w h i t e  brown 40-45 
498003 Shwe-ni 14 5 '5" g r e y  40-45 
T a b l e  4.10 Sown Area, H a r v e s t e d  Area ,  Y i e l d  and 
P r o d u c t i o n  o f  HYV Sorghum 
~ ~ _ _ _ ~  ~ 
Year Sown H a r v e s t e d  Y i e l d  (kg/ha)  P r o d u c t i o n  ( k g )  
---I--.---- 
1980-81 15,503 13,921 695 9,672,558 
1981-82 15,297 14,355 1,007 14,461,457 
1982-83 27 s 034 12,804 806 10,321,350 
1983-84 27,792 22 972 1,050 24, 129,882 
- 
4.1.5 Groundnut  
A s u r v e y  of g r o u n d n u t  p r o d u c t i o n  d u r i n g  t h e  l a s t  t w o  decades 
(1963-83) shows  t h a t  t h e  a r e a  u n d e r  g r o u n d n u t  c u l t i v a t i o n  f l u c t u -  
a t e d  f rom 458,000 t o  690,000 ha, whereas t h e  a n n u a l  p r o d u c t i o n  
f l u c t u a t e d  between 278,000 and  530,000 t. 
A r a n k - c o r r e l a t i o n  s t u d y  showed t h a t  there  was n e i t h e r  a 
s i g n i f i c a n t  upward  n o r  downward t r e n d  i n  g r o u n d n u t  p r o d u c t i o n  
d u r i n g  t h e  l a s t  two decades: p r o d u c t i o n  has  s t agna ted  a r o u n d  a n  
a v e r a g e  q u a n t i t y  o f  400,000 t / y r .  
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The m a j o r  g r o u n d n u t  p r o d u c t i o n  a r eas  a r e  t h e  Magwe, Mandalay 
and  S a g a i n g  d i v i s i o n s  wh ich  c o m p r i s e  71 percent o f  t h e  t o t a l  
g r o u n d n u t  sown area. The r e g i o n  n e x t  i n  i m p o r t a n c e  i s  t h e  Delta 
Region,  r e p r e s e n t e d  by t h e  three d i v i s i o n s  of Pegu, Rangoon and 
I r rawaddy.  About 22 p e r c e n t  o f  t h e  t o t a l  g r o u n d n u t  a r ea  i n  Burma 
f a l l s  i n t o  t h i s  r e g i o n .  The rest is sown in t h e  h i l l y  r e g i o n s  o f  
Burma . 
V a r i e t i e s  b e l o n g i n g  t o  b o t h  the i m p o r t a n t  s u b s p e c i e s ,  
SP121/070, M-9, M-10 a n d  H-11 a r e S p a n i s h  
( S p a n i s h  and  V a l e n c i a )  and  ( V i r g i n i a )  a r e  
g r o w n  i n B u r m a .  
v a r i e t i e s  d e v e l o p e d  a t  Magwe. They m a t u r e  i n  a b o u t  100 d a y s  i n  
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monsoon and a b o u t  120  d a y s  i n  t h e  p o s t  monsoon s e a s o n .  
S inpaday tha -1 ,  a n  e a r l y  m u t a n t ,  was d e v e l o p e d  f r o m  M-10 a t  A R I ,  
Yezin. I t  m a t u r e s  a lmost  a week e a r l i e r  t h a n  t h e  p a r e n t  v a r i e t y ,  
M-10. 
Varie t ies  b e l o n g i n g  t o  t h e  Valencia t y p e ,  l o c a l l y  known a s  
Big  J a p a n  a n d  S m a l l  J a p a n ,  were i n t r o d u c e d  from I n d i a .  Kyaung 
Gon and M-30/38 r e p r e s e n t  t h e  V i r g i n i a  t y p e  i n  Burma. Bo th  a r e  
s p r e a d i n g  t y p e s ,  t a k i n g  a b o u t  150  d a y s  t o  ma tu re .  There is a l s o  
a l o c a l  V i r g i n i a  r u n n e r  t y p e ,  h a v i n g  a c r o p  d u r a t i o n  of 170 days .  
Improvement  work on g r o u n d n u t  was s t a r t e d  in 1980. A 
germplasm c o l l e c t i o n  o f  a b o u t  50 v a r i e t i e s  f rom I s rae l  and 8 
released v a r i e t i e s  from I n d i a ,  was e v a l u a t e d  i n  small-scale 
p r e l i m i n a r y  t e s t s  and  t h e  f o l l o w i n g  va r i e t i e s ,  b e l o n g i n g  t o  t h e  
S p a n i s h  and  V a l e n c i a  t y p e s ,  were i d e n t i f i e d  a s  p r o m i s i n g :  L i n e  
71-78, N e w  Mexico V a l e n c i a ,  Congo V a l e n c i a ,  UF 79-3311, S t a r r  BB, 
S p a n i s h  No. 5 ,  Tamnut, NG 9-268 and  JL-24. 
The y i e l d  o f  a l l  these v a r i e t i e s  is 20 t o  40  p e r c e n t  h i g h e r  
than  t h e  l o c a l  checks ,  M-10 and  M-28. A d d i t i o n a l  germplasm 
c o m p r i s i n g  239 s a m p l e s  was o b t a i n e d  f rom ICRISAT, and h a s  been 
p l a n t e d  f o r  e v a l u a t i o n .  I n  t h e  c o u r s e  of t e s t s  c o n d u c t e d ,  1 0  
e x o t i c  v a r i e t i e s ,  wh ich  g a v e  h i g h e r  y i e l d  t h a n  t h e  l o c a l  improved  
v a r i e t i e s  M-10 and  M-28, were i d e n t i f i e d .  Out o f  these  v a r i e t i e s  
it was reported t h a t  JL-24, A v i r  ( f r o m  I s rae l )  and NG 9-268 ( f r o m  
t h e  C a r i b b e a n  i s l a n d s )  g a v e  t h e  h i g h e s t  y i e l d s .  The b e s t  l o c a l  
v a r i e t i e s  reported i n  1981-82 a r e  SP 121/070,  M-28 and PI-IO. The 
best e x o t i c  va r i e t i e s  r e p o r t e d  i n  t h a t  p e r i o d  were A v i r ,  NG 9-268 
and  JL-24 . 
I n  t h e  a r e a  g r o w i n g  l o n g  d u r a t i o n  v a r i e t i e s ,  s e v e r a l  exot ic  
v a r i e t i e s  o b t a i n e d  from I s r a e l ,  U.S.A, and I n d i a ,  and Robut 33-1 
( w h i c h  was recommended from ICRISAT a s  b e i n g  e x c e p t i o n a l l y  h i g h  
y i e l d i n g )  were tes ted.  It was r e p o r t e d  t h a t  a l t h o u g h  Robut  33-1 
h a s - a  h i g h e r  y i e l d  p o t e n t i a l  t h a n  JL-24, it needs a r e l a t i v e l y  
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h i g h  p l a n t  p o p u l a t i o n  of more  t h a n  200,000 p l a n t s / h a  t o  g i v e  i ts 
h i g h e s t  y i e l d  and t h e  d r a s t i c  f a l l  i n  y i e l d  a t  l o w e r  p o p u l a t i o n  
d e n s i t i e s  shows  t h a t  t h i s  v a r i e t y  l a c k s  t h e  a b i l i t y  t o  c o m p e n s a t e  
f o r  m i s s i n g  p l a n t s .  
L a r g e  d e m o n s t r a t i o n  p l o t s  a re  a r r a n g e d  e v e r y  y e a r  a t  A B 1  i n  
o r d e r  t o  show t h e  a g r o n o m i c  i n n o v a t i o n s  and  v a r i e t a l  i n t r o -  
d u c t i o n s .  The d e m o n s t r a t i o n s  i n c l u d e  t h e  f o l l o w i n g  concepts i n  
g r o u n d n u t  c u l t i v a t i o n :  
( 1 1  Summer c u l t i v a t i o n  o f  g r o u n d n u t .  
(21 Concept  o f  l a n d  s h a p i n g  by u s i n g  v a r i o u s  bu l lock -d rawn  
( 3 )  D r y l a n d  a g r i c u l t u r a l  t e c h n i q u e s .  
( 4 )  Demonstration of m i x e d  c r o p p i n g  of g r o u n d n u t  w i t h  
sesamumr maize and p i g e o n p e a ,  
( 5 1  D e m o n s t r a t i o n  o f  p l o t  o f  new v a r i e t i e s ,  S i n p a d a y t h a - 1  
(M-281, S i n p a d a y t h a - 2  (JL-241,  and S i n p a d a y t h a - 3  
( R o b u t  33-11, e tc .  
implemen t s .  
A v i g o r o u s  v a r i e t a l  screening p rogram is c a r r i e d  o u t ,  
i n c l u d i n g  a l a r g e  number of l i n e s  from ICRISAT. 
4.1.6 Food l egumes  
Food l e g u m e s  form a n  i m p o r t a n t  component  o f  Burmese ag r i -  
c u l t u r e .  A n n u a l l y  c u l t i v a t e d  i n  a n  a rea  of n e a r l y  0.7 m i l l i o n  
ha, t h e y  a c c o u n t  f o r  8 p e r c e n t  of t h e  t o t a l  c r o p p e d  area. T h e i r  
i m p o r t a n c e  a s  a c h e a p  s o u r c e  o f p r o t e i n  i n  t h e h u m a n  d i e t  is w e l l  
r e c o g n i z e d  and so i s  t h e  b e n e f i c i a l  e f fec t  on t h e  f e r t i l i t y  of 
t h e  s o i l  on which t h e y  a re  raised.  I n  t h e  a r e a  g e n e r a l l y  
r e c o g n i z e d  a s  t h e  cen t r a l  d r y  z o n e  o f  Burma, t h e  a g r i c u l t u r a l  
l a n d s c a p e  is d o m i n a t e d  by l egume  c u l t i v a t i o n .  A n o t h e r  z o n e  of 
p r e d o m i n a n t  l egume  c u l t i v a t i o n  i s  t h e  d e l t a  a r e a  o f  t h e  I r r a w a d d y  
River b a s i n .  Besides these major a r e a s ,  f o o d  l e g u m e s  f o r m  a 
minor  component  o f  t h e  a g r i c u l t u r a l  p r o d u c t i o n  s y s t e m  i n  t h e  
e n t i r e  c o u n t r y .  
I 
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C u l t i v a t i o n  of food legume s i n  Burma i s  f o r  o n e o r  more o f  
t h e  following t h r e e  purposes: ( 1 )  a s  t r a d i t i o n a l  s t a p l e  
food; (2) a s  a ca tch  crop i.e., i n  between two  main crops; and (3) 
a s  a contingent crop, when o the r  crops f a i l .  The sown a rea ,  t h e  
harvested a rea r  production and  y ie ld  of food legumes i n  1982-83 
is given i n  Table 4.11. 
Table 4.11 Sown Area, Harvested Area, Production 
and Y i e l d  of Food Legumes, 1982-83 
--I__-UII-----___IU-_--W--------------- 
Crops Sown Area Harvested Area Yield Production 
(ha )  ( h a )  (kg/ha 1 ( t o n )  
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Up t o  1975, except a t  t h e  Regional Experimental S t a t i o n s  a t  
Mahlaing and Magwe, t h e  o the r  regional  experimental  s t a t i o n s  d i d  
not undertake any major research program on food legumes. The 
evolut ion of improved v a r i e t i e s  l i k e  Mahlaing F l a t  of white l ima 
bean, and  P-11-30 of  b l ack  gram a r e  t h e  r e s u l t s  f r o m t h e s e  
reg iona l  s t a t ions .  The A R I ,  i n  t h e  absence of a food legume 
d iv i s ion ,  had no organized research program on these  crops. 
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The Food Legume D i v i s i o n  a t  A R I  came i n t o  b e i n g  a f t e r  1975. 
I n  1978, a s t r a t e g y  fo r  i n c r e a s i n g  f o o d  l egume  p r o d u c t i o n  i n  
Burma was f o r m u l a t e d .  Given  t h e  low g e n e t i c  p r o d u c t i v i t y  of most 
l o c a l  v a r i e t i e s  of t h e  commonly grown f o o d  l e g u m e s ,  i n c l u d i n g  
g r e e n  and  b lack  gram, cowpea, p igeonpea ,  c h i c k p e a ,  l ima  bean and  
mung bean ,  t h e  main  research t h r u s t  is  aimed a t  i m p r o v i n g  t h e  
germplasm base and  c o n d u c t i n g  a v i g o r o u s  p rogram o f  h y b r i d i z a t i o n  
and  s e l e c t i o n  o f  y i e l d  and d i sease /pes t  r e s i s t a n c e .  Agronomic 
t r i a l s  i n c l u d e  work on o p t i m a l  p l a n t  p o p u l a t i o n  d e n s i t i e s  f o r  
e a r l y  and  l a t e  p l a n t i n g .  The Rhizobium research p rogram i s  
c l o s e l y  a s s o c i a t e d  w i t h  t h e  f o o d  l e g u m e  program and p r o v i d e s ,  t o  
t h e  e x t e n t  p o s s i b l e ,  a p p r o p r i a t e  c u l t u r e s  f o r  i n o c u l a t i o n  t r i a l s .  
S i n c e  t h e  e s t a b l i s h m e n t  of. t h e  Food Legume D i v i s i o n ,  
n a t i o n a l  and  i n t e r n a t i o n a l  c o l l e c t i o n s  of l e g u m e  germplasm h a v e  
been  i n i t i a t e d .  So f a r  570 a c c e s s i o n s  o f  f o o d  l e g u m e  broad based 
g e n e t i c  m a t e r i a l s  h a v e  been c o l l e c t e d  and  e v a l u a t e d .  A t  p r e s e n t  
A R I  i s  i n  c o n t a c t  w i t h  e i g h t  i n t e r n a t i o n a l  i n s t i t u t e s  and  t h e  
a c c e s s i o n s  collected up  t o  d a t e  a re  shown i n  Tab le  4.12. 
Germplasm e v a l u a t i o n  and  a d a p t a b i l i t y  tests o f  p r o m i s i n g  
g e n o t y p e s  a r e  t h e  main  t a s k s  i n  t h e  b r e e d i n g  p rogram o f  A R I .  The 
a c h i e v e m e n t  o f  crop improvemen t  u p  t o  t h e  p r e s e n t  da t e  i s  g i v e n  
i n  Table 4.13. 
4.2 T r a i n i n g  
The c u r r e n t  t o t a l  s t a f f  o f  t h e  A C  is a b o u t  18,000, b u t  o n l y  
2,239 h o l d  A g r i c u l t u r e  S c i e n c e  degrees. O f  these, 15 h a v e  a PhD, 
40 h a v e  a Master's degree and t h e  r e s t  have  BS ( A g r i c u l t u r e )  o r  
BAg d e g r e e s .  Among t h e  t e c h n i c a l  s u p p o r t  s t a f f ,  2,064 h a v e  a 
d ip loma i n  a g r i c u l t u r e .  Thus  t h e  c o r e  of t r a i n e d  a g r i c u l t u r a l  
s c i e n t i s t s  h o l d i n g  advanced  d e g r e e s ,  which  a r e  r e q u i r e d  f o r  
a g r i c u l t u r a l  d e v e l o p m e n t  i n  Burma, i s  v e r y  small .  
, 
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Lima Bean CIAT 
IITA 
Niftal 











Pigeonpea ICRISAT 96 







Soybean IRRI 10 
AVRDC 26 
INTSOY 18 54 
--_L__ - - c - - I I I L I I L - C  __e_ 
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T a b l e  4.13 Crop  Improvement  T e s t i n g  Conducted  by A R I  
S p e c i e  V a r i e t y  O r i g i n a l  D i s t i n g u i s h i n g  
R e l e a s e d  I n s t i t u t i o n  C h a r a c t e r i s t i c s  
P i g e o n p e a  







Vi t a  4 
Red Cowpea 
B h a c t i  
CES-14 
ICRISAT High y i e l d i n g  w i t h  e a r l y  
ICRISAT High y i e l d i n g  w i t h  e a r l y  
m a t u r i t y  (150 d a y s )  
m a t u r i t y  r e l e a s e d  f o r  
i ts  w h i t e  s e e d  c o l o r  
I A R I  High y i e l d i n g  and  pho to -  
insensi t ive 
I A R I  High y i e l d i n g  and  l a r g e  
s e e d  s i z e  
I I T A  High y i e l d i n g  and  l a r g e  
s e e d  s i z e  
I R R I  Released f o r  its red seed 
c o l o r  and  h i g h  y i e l d  
m a t u r i t y  and  b i g  s e e d  
s ize .  S u i t a b l e  f o r  
b o t h  mono- and m u l t i p l e  
c r o p p i n g  
f o r  m u l t i p l e  c r o p p i n g  
I n d o n e s i a  High y i e l d i n g  w i t h  e a r l y  
I R R I  High y i e l d i n g  and  good 
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Many i n t e r n a t i o n a l l y  a i d e d  p r o j e c t s  a s s i s t i n g  a g r i c u l t u r e  
d e v e l o p m e n t  r e c o g n i z e  t h i s  need  and  u t i l i z e  a b o u t  15 p e r c e n t  o f  
t h e  f u n d s  f o r  t r a i n i n g  components .  
UNDP/FAO h a v e  been t h e  p r i m a r y  d o n o r s  t o  da t e ,  a s s i s t i n g  A R I  
t o  u p g r a d e  i t s  s c i e n t i f i c  c a p a c i t y  a t  p o s t g r a d u a t e  l eve l  and  t h e y  
a r e  u r g i n g  a c c e l e r a t i o n  o f  s u c h  f e l l o w s h i p  t r a i n i n g  programs.  
The IRRI-Burma C o o p e r a t i v e  P r o j e c t  I1 which  is t h e  c u r r e n t  
program p r o v i d i n g  t r a i n i n g  r e s o u r c e s  f o r  A R I  has  programmed 24 
p o s t g r a d u a t e  f e l l o w s h i p s  (16 MSc and 8 PhD l e v e l )  and  48 p e r s o n s  
f o r  s h o r t - t e r m  t r a i n i n g  c o u r s e s .  
The Canada-IRRI-Burma P r o j e c t  I ,  c o m p l e t e d  i n  1982, had a 
t r a i n i n g  component  f o r  15 Master's d e g r e e s ,  o u t  o f  which  12 were 
f o r  A C  and  3 f o r  AMD.  S e v e n  t r a i n e e s  f r o m  A C  a n d  a l l  t h r e e  f r o m  
AMDhave r e t u r n e d ,  a s  w e l l  a s  t h e 5 7  p e r s o n s  who a t t e n d e d  t h e  
s h o r t - t e r m  t r a i n i n g  c o u r s e s ,  t h e r e b y  s t r e n g t h e n i n g  t h e i r  
respect ive d e p a r t m e n t s .  F i v e  p o s t g r a d u a t e  s t u d e n t s  a r e  s t i l l  
u n d e r  t r a i n i n g .  
The USAID-supported Maize and Oilseeds P r o d u c t i o n  P r o j e c t  
(MOPP) t o  be c o m p l e t e d  i n  1986 i s  p r o v i d i n g  u p  t o  36 advanced 
d e g r e e s  (11 PhDs and  25 Master's) f o r  key  s t a f f  o f  t h e  AC 
i n c l u d i n g  A R I  and ARD, and 70 s h o r t - t e r m  t r a i n e e s .  A t  p r e s e n t  16 
t r a i n e e s  a re  u n d e r  t r a i n i n g  f o r  t h e  M a s t e r ' s  degree. 
A l a r g e n u m b e r o f  s h o r t - t e r m  t r a i n e e s  were s e n t  t o  I R R I  t o  
s t u d y  d i f f e r e n t  s u b j e c t s  r e l a t e d  t o  r ice.  A l t o g e t h e r ,  65 p e r s o n s  
p a r t i c i p a t e d  i n  t r a i n i n g  c o u r s e s  h e l d  d u r i n g  1980-84. 
From 1980 u p  t o  t h e  e n d  o f  1984 many  A C  a g r i c u l t u r a l  
s c i e n t i s t s  had c o m p l e t e d  t h e i r  t r a i n i n g  a t  d i f f e r e n t  I A R C s .  
These  t r a i n i n g  c o u r s e s  a r e  s h o r t - t e r m ,  l a s t i n g  f rom 1 week t o  13 
months.  
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Other  s h o r t - t e r m  t r a i n i n g  c o u r s e s  a t t e n d e d  by t h e  n a t i o n a l  
a g r i c u l t u r a l  r e s e a r c h  s c i e n t i s t s  a t  d i f f e r e n t  I A R C s  from 1980 u p  
t o  t h e  end  of 1984 a r e  l i s t e d  i n  Table 4.14. 
Over 40 t r a i n e e s  were a l s o  s e n t  t o  d i f f e r e n t  c o u n t r i e s  t o  
a t t e n d  c o n f e r e n c e s ,  symposiums and workshops  on s u b j e c t s  re la ted 
t o  a g r i c u l t u r e .  
I t  c o u l d  be n o t e d  t h a t  s h o r t - t e r m  t r a i n i n g  was s c h e d u l e d  
t h r o u g h o u t  t h e  l i f e  o f  t h e  p ro jec ts  a t  s p e c i a l i z e d  i n s t i t u t i o n s .  
Since t h e  g o v e r n m e n t  views t h i s  t y p e  o f  p r a c t i c a l  short-term 
t r a i n i n g  a s  t h e  m o s t  immediate r e s p o n s e  t o  i ts  needs, t h e  
number of p a r t i c i p a n t s  h a s  been k e p t  a s  h i g h  a s  p o s s i b l e  w i t h i n  
t h e  l i m i t a t i o n s  of a v a i l a b l e  funds .  
4 .3  R e l a t i o n s  between n a t i o n a l  r e s e a r c h  centers and C G I A R -  
s u p p o r t e d  c e n t e r s  a n d  o t h e r  o r g a n i z a t i o n s  
The AC h a s  a c t i v e  c o o p e r a t i o n  w i t h  I R R I ,  C I M M Y T ,  ICRISAT, 
CIP, I I T A ,  C I A T  and IBPGR. From these i n t e r n a t i o n a l  c e n t e r s ,  
Burma r e c e i v e s  g e n e t i c  m a t e r i a l s ,  t r a i n i n g  f e l l o w s h i p s  and  
o p p o r t u n i t i e s  t o  e s t a b l i s h  c o n t a c t  w i t h  r e s e a r c h e r s  and  
s c i e n t i s t s  i n  o t h e r  c o u n t r i e s  f o r  c o n t i n u o u s  e x c h a n g e  of ideas. 
P u b l i c a t i o n s  from m o s t  of these  c e n t e r s  were a l s o  s e n t  t o  t h e  
n a t i o n a l  research i n s t i t u t e s .  
IRRI: 
Rice c o n s t i t u t e s  more t h a n  h a l f  t h e  sown a rea  i n  Burma, and  
T h u s  i t  was h a l f  o f t h e  a r e a  u n d e r  r i c e  is now g r o w n  w i t h  HYVs. 
f o u n d  t h a t  o f  a l l  t h e  r e l a t e d  I A R C s ,  A R I  and  ARD a r e  most 
i n t e n s i v e l y  l i n k e d  w i t h  I R R I  i n  t h e  P h i l i p p i n e s .  Burma's f i r s t  
improved  v a r i e t y ,  IR-8, was o b t a i n e d  f r o m  I R R I  i n  1966. Some 
HYVs i n t r o d u c e d  i n t o  Burma t h r o u g h  I R R I  i n c l u d e :  Mashure,  IR-5, 
C4-63 and  BR 51-91-6. 
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Table 4.14 Short-Term Training Courses Provided 
by IARCs from 1980 to 1984 
---------- ----__._w1 
Training Course IARC Country Duration Number of 
Trainees 
-I__ -I_c---- 
Wheat Breeding/Agronomy CIMMYT- Mexico 13 months 
Maize Breeding CIMMYT 
Rainfed Wheat Production CIMMYT 
Maize Crop Training 





Meeting of Liaison 
Officers for the 










Seed Potato Production 

















Mexico 7 months 
Mexico 6 months 
Mexico 5 months 
Bangladesh 
and 
Thailand 1.5 months 
Thailand 1 month 
Nepal 6 days 
India 1 month 
India 5.5 months 
India 6 months 
India 10 days 
India 10 days 
Australia 3 months 
Indonesia 10 days 

















Through t h e  b r e e d i n g  program,  t h e  h i g h  y i e l d i n g  c a p a b i l i t i e s  
o f  some I R R I  v a r i e t i e s  have been c r o s s e d  w i t h  n a t i v e  var ie t ies  
f r o m  which  h i g h  y i e l d i n g  good q u a l i t y  va r i e t i e s  o f  r ice  a d a p t a b l e  
t o  v a r i o u s  e c o l o g i c a l  c o n d i t i o n s  o f  Burma h a v e  been  o b t a i n e d .  
I R R I  a l s o  p r o v i d e s  v a l u a b l e  a s s i s t a n c e  i n  t r a i n i n g .  The I R R I -  
Burma C o o p e r a t i v e  Research P r o j e c t  was u t i l i z e d  f o r  f o r e i g n  
c o n s u l t a n t s  (25 p e r c e n t ) ,  t r a i n i n g  ( 3 4  p e r c e n t ) ,  e q u i p m e n t  (25 
p e r c e n t )  and o t h e r  s u p p o r t .  
Under d i f f e r e n t  i n t e r n a t i o n a l l y  a i d e d  p r o j e c t s ,  a n  I R R I  r i ce  
breeder and  a n  a g r o n o m i s t  have been c o n t i n u o u s l y  w o r k i n g  w i t h  A R I  
f o r  a b o u t  10 y e a r s .  
(;IMMYT 
Maize i s  t h e  s e c o n d  mos t  i m p o r t a n t  cereal  crop i n  Burma. 
T h e  s o w n  a r e a  i s  a b o u t 1 7 0 ? 0 0 0  h a  o f  w h i c h  80 p e r c e n t  i s  m a t u r e d  
f o r  g r a i n ,  w i t h  a p r o d u c t i o n  o f  a r o u n d  200,000 t, w h i l e  t h e  
r e m a i n i n g  is p i c k e d  a s  g r e e n  cobs f o r  human consumpt ion .  The 
a v e r a g e  y i e l d  o f  m a i z e  seed p r i o r  t o 1 9 7 9  was only a b o u t 7 0 0  
kg/ha.  I n  1980,  H Y V s  o f  m a i z e  were i n t r o d u c e d  f rom C I M M Y T  and  
I n d o n e s i a .  A 50 p e r c e n t  i n c r e a s e  i n  t h e  n a t i o n a l  y i e l d  was 
a t t a i n e d .  The f o u r  v a r i e t i e s  of m a i z e  now w i d e l y  c u l t i v a t e d  i n  
Burma are:  ( 1 )  L a c a l e r a ,  (2) P e t r o l i n a ,  ( 3 )  T r o p i c a n a ,  and  
( 4 )  I n d o n e s i a n  E a r l y .  
The f i r s t  three  v a r i e t i e s  o f  maize were received f r o m  
CIMMYT.  H Y V s  o f  wheat  were a l s o  i n t r o d u c e d .  The  i n t r o d u c t i o n  of 
new wheat var ie t ies  had i n c r e a s e d  t h e  a v e r a g e  y i e l d  from a b o u t  
700 kg /ha  i n  1975-76 t o  1,100 kg/ha  i n  1980-81. 
ICRISAT 
E x t e n s i v e  research experiments a r e  i n  hand w i t h  H Y V s  o f  
sorghum,  p e a r l  m i l l e t ,  c h i c k p e a s ,  p i g e o n p e a s  and  g r o u n d n u t  
m a t e r i a l s  r e c e i v e d  f rom I C R I S A T .  The H Y V s  o f  sorghum IS-8965 and 
IS-2940 r e c e i v e d  f rom t h i s  center t h r o u g h  I R R I  a r e  t h e  most 
p o p u l a r  v a r i e t i e s  w i t h  Burmese f a r m e r s .  
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w 
Up t o  1967 t h e  a v e r a g e  y i e l d  o f  p o t a t o e s  was o n l y  a b o u t  
3,000 kg/ha. S t e p s  h a v e  been  t a k e n  t o  i n c r e a s e  t h e  y i e l d  by 
u s i n g  f e r t i l i z e r  and  improved  c u l t u r a l  me thods  t o g e t h e r  w i t h  t h e  
g e r m i n a t i o n  t e c h n i q u e s  r e c e i v e d  from CIP. The a v e r a g e  y i e l d  was 
i n c r e a s e d  t o  a b o u t  10,000 kg/ha and  i n  some a reas  12,000 kg/ha 
was a c h i e v e d .  An exchange  of research s c i e n t i s t s  was a l s o  
ca r r i ed  o u t  w i t h  CIP.  G e n e t i c  mater ia l s  f o r  H Y V s  t h a t  were 
i n t r o d u c e d  a r e  s t i l l  i n  t h e  e x p e r i m e n t a l  s tage .  
LuA 
I n d i g e n o u s  v a r i e t i e s  of f o o d  l e g u m e s  h a v e  v e r y  low p o t e n t i a l  
i n  t h e i r  economic  y i e l d ,  and  t h e i r  low g e n e t i c  v a r i a b i l i t y  
becomes a drawback f o r  h y b r i d i z a t i o n .  Thus  e x o t i c  v a r i e t i e s  were 
i n t r o d u c e d  f o r  crop improvement .  I ITA i n t r o d u c e d  93 l i n e s  of 
cowpea a n d  8 l i n e s  o f l i m a  b e a n  t o B u r m a .  
research s c i e n t i s t s  was a l s o  a c h i e v e d .  
An e x c h a n g e  o f  
w 
seeds were received f r o m  t h i s  c e n t e r  f o r  t h e  n a t i o n a l  c rop  
improvement  program. 
Improved  seeds f o r  b u t t e r  bean ,  f o d d e r  l e g u m e s  and  grass  
IBPGR 
R e g u l a r  p u b l i c a t i o n s  on a g r i c u l t u r a l  research a r e  p r o v i d e d .  
Up t o  t h e  p r e s e n t  p e r i o d  t h e  major s u p p o r t  f o r  a g r i c u l t u r a l  
research h a s  been  r e c e i v e d  from UNDP t h r o u g h  FA0 e x e c u t e d  
pro jec ts .  U S A I D  i s  s u p p o r t i n g  t h e  MOPP w i t h  componen t s  o n  
t r a i n i n g  and  research. The World Bank, I A E A ,  C I D A  (Canada) ,  ADB, 
OPEC, J I C A ,  D A N I D A  and  GTZ a l s o  s u p p o r t  f u n d s  f o r  v a r i o u s  
p r o j e c t s  c o n c e r n i n g  a g r i c u l t u r a l  research. 
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5 Research Impact on  A g r i c u l t u r a l  P r o d u c t i o n  
5.1 I m p o r t a n t  i n n o v a t i o n s  
The D e p a r t m e n t  of A g r i c u l t u r e  was e s t a b l i s h e d  i n  1901 w i t h  
i t s  research, e x t e n s i o n  and  m a r k e t i n g  s e c t i o n s .  The research 
s e c t i o n  i s  r e s p o n s i b l e  f o r  t h e  a g r i c u l t u r a l  research a c t i v i t i e s  
t o g e t h e r  w i t h  c e r t a i n  t r a i n i n g  f a c i l i t i e s .  The  f i r s t  t r a i n i n g  
i n s t i t u t e  was a d i p l o m a  school  a t  Mandalay founded  i n  1924. It 
had a n  a v e r a g e  a n n u a l  i n t a k e  of 20 s t u d e n t s .  I n  1938 t h e  
Mandalay College, u n d e r  t h e  j u r i s d i c t i o n  of Rangoon U n i v e r s i t y ,  
o f fe red  a bachelor  d e g r e e  i n  a g r i c u l t u r e  w i t h  a n  a v e r a g e  a n n u a l  
o u t p u t  of 20 g r a d u a t e s .  The f i r s t  c e n t r a l  farm was e s t a b l i s h e d  
i n  1906 a t  Hmawbi and  by 1929, 18 a g r i c u l t u r a l  farms had been  
e s t ab l i shed .  T h e s e  farms, t h e  year of t h e i r  e s t a b l i s h m e n t  and  
t h e i r  s p e c i a l i z a t i o n  is g i v e n  i n  T a b l e  5.1. 
D u r i n g  t h e  Second World War, research f a c i l i t i e s  a t  t h e  
C e n t r a l  E x p e r i m e n t a l  S t a t i o n s  were d e s t r o y e d .  The b r e e d i n g  l i n e s  
of d i f f e r e n t  c rops  were a l s o  l o s t ,  so t h a t  t h e  research 
a c t i v i t i e s  resumed a f t e r  t h e  war were i n i t i a l  i n  n a t u r e .  The 
research programs were m a i n l y  l a i d  down on  b r e e d i n g  of c rops  w i t h  
a few e x p e r i m e n t s  on  crop husbandry  p r a c t i c e s .  
I 
Up t o  1956, t he re  was n o  s epa ra t e  Research I n s t i t u t e  w i t h  
s p e c i a l i z e d  d i v i s i o n s  i n  it. The C h i e f  Research Officer ( C R O )  
was r e s p o n s i b l e  f o r  a l l  t h e  a g r i c u l t u r e  research a c t i v i t i e s .  The  
C e n t r a l  Fa rms  and  t h e  major and  m i n o r  seed fa rms  a l l  o v e r  t h e  
c o u n t r y  were u n d e r  t h e  A g r i c u l t u r e  Depar tment .  Moreover ,  t h e  
C e n t r a l  F a r m s  were n o t  wel l  e q u i p p e d  and  s t a f f e d .  They were 
e s t a b l i s h e d  w i t h  t h e  ma in  ob jec t  t h a t  a d a p t i v e  research c o u l d  be  
ca r r i ed  o u t  i n  a r e p r e s e n t a t i v e  area. E x p e r i m e n t s  f o r  f e r t i l i z e r  
r ecommenda t ion ,  v a r i e t a l  t e s t i n g ,  c u l t u r a l  p r a c t i c e s ,  p l a n t  
b r e e d i n g  and  p l a n t  i n t r o d u c t i o n  were ca r r i ed  o u t .  Some 
a c h i e v e m e n t s  were t h e  i n t r o d u c t i o n  of new v a r i e t i e s  of r ice ,  
s u g a r c a n e r  g r o u n d n u t  and  c o t t o n  b r e d  on t hese  c e n t r a l  farms. 
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I n  1965, A R I ,  w i t h  i t s  f i v e  d i s c i p l i n a r y  d i v i s i o n s ,  was 
e s t a b l i s h e d  a t  Gyogon n e a r  Rangoon. However d u e  t o  l a c k  of 
s k i l l e d  p e r s o n n e l  and  e q u i p m e n t ,  t h e  research a c t i v i t i e s  b e i n g  
u n d e r t a k e n  c o u l d  n o t  i n f l u e n c e  t h e  a g r i c u l t u r a l  d e v e l o p m e n t  p l a n  
a t  t h a t  time. 
A R I ,  e q u i p p e d  w i t h  p r o f e s s i o n a l  research workers and  
l a b o r a t o r y  f a c i l i t i e s  was supposed  t o  d e v e l o p  new t e c h n o l o g y  
s u i t a b l e  f o r  v a r i o u s  a g r o e c o l o g i c a l  c o n d i t i o n s  of t h e  c o u n t r y .  
I n  t u r n ,  t h e  c e n t r a l  f a r m s  were i n t e n d e d  t o  t r y  o u t  t h e  
a d a p t a b i l i t y  of s u c h  t e c h n o l o g i e s  f o r  p a r t i c u l a r  r e g i o n s .  
H o w e v e r  a s  t h e  ARI a n d  t h e  c e n t r a l  f a r m s ,  i n  s p i t e  o f  b e i n g  u n d e r  
o n e  o r g a n i z a t i o n ,  were a d m i n i s t e r e d  by d i f f e r e n t  heads ,  
c o o r d i n a t i o n  was weak. T h i s  c a u s e d  d i s r u p t i o n  t o  t h e  i n t e n d e d  
approach  and  was i n  no  way c o m p l i m e n t a r y  t o  t h e  a g r i c u l t u r a l  
d e v e l o p m e n t  p l an .  S i m i l a r l y ,  c o o r d i n a t i o n  b e t w e e n  A R I  and  I A ,  
which  i s  u n d e r  t h e  M i n i s t r y  of E d u c a t i o n ,  was a l s o  n o t  wel l  
d e f i n e d .  N e v e r t h e l e s s ,  t h e  n e e d  f o r  i n c r e a s i n g  t h e  number of 
c e n t r a l  r e s e a r c h  farms and  seed m u l t i p l i c a t i o n  fa rms  was 
r e c o g n i z e d ,  and  a t  p r e s e n t  20 c e n t r a l  research farms a n d  20 major 
seed farms h a v e  been  e s t a b l i s h e d  a l l  o v e r  t h e  c o u n t r y .  
I n  1966, t h e  Research P o l i c y  D i r e c t i o n  Board was formed by 
t h e  Government  and  t h e  board g a v e  d i r e c t i o n  fo r  e l e v e n  s e p a r a t e  
p r o f e s s i o n s .  Under t h e  board's p o l i c y ,  t h e  a g r i c u l t u r a l  s c i e n c e s  
c o m m i t t e e  a d a p t e d  l o n g - t e r m  and  short-term research p r o g r a m s  w i t h  
g rea t e r  e m p h a s i s  on  t h e  c rops  t h a t  were of  economic  i m p o r t a n c e  t o  
t h e  c o u n t r y .  Meanwhi le ,  t h e  i n t e r n a t i o n a l  o r g a n i z a t i o n s  s u c h  a s  
t h e  UNDP, FAO, C I D A  and  I A E A  a i d e d  A R I  w i t h  n e c e s s a r y  e q u i p m e n t ,  
e x p e r t s  a n d  t r a i n i n g  f o r t h e n a t i o n a l  s t a f f  i n  t h e  form o f  
t e c h n i c a l  a s s i s t a n c e .  Due t o  s u c h  e n c o u r a g e m e n t ,  research 
a c t i v i t i e s  expanded,  g r a d u a l l y  p r o d u c i n g  research r e s u l t s  
a p p l i c a b l e  t o  Burmese  a g r i c u l t u r e .  
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Table 5.1  Agricu l ture  Farms and T h e i r  Spec ia l i za t ions  
- 
Name Year Opened Farm Acreage Major Crops 
--- c 
Hmawbi 1906 454 Rice 
















12.5 S e r i c u l t u r e  
Magwe 1925 200 Oilcrop, P u l s e s  
Pyinmana 1925 75 Sugarcane 
Padu 1925 105 Wheat 
Kyemon 1925 300 Pulses  
P w i n t  byu 1925 160 Rice 
Kyauk pyu 1925 05 Rice 
Myaungmya 1926 86 Rice 
Mudon 1926 206 Rice 
Kanbalu 1928 530 Rice, Maize 
- 
A t  present ,  two main a g r l p u l t u r a l  research i n s t i t u t i o n s  
e x i s t ,  t h e  A B 1  and ARD. Both of t hese  organiza t ions  a r e  headed 
by t h e i r  own general  managers. The A R I  i s  t o  undertake t h e  bas ic  
research problems and A R D  to handle appl ied research work. 
T h e r e a r e 1 3  major  d i v i s i o n  s i n  A R I  and t h e  A R D  c o n s i s t s  o f  
3 major divis ions.  The  f a c i l i t i e s  of A R D  include 20 c e n t r a l  
farms and 20 seed farms. Both of t hese  i n s t i t u t i o n s  a r e  involved 
i n  executing some foreign-aided a g r i c u l t u r a l  research p r o j e c t s  
besides t h e i r  normal functions. 
The research a c t i v i t i e s  now being c a r r i e d  out a r e  crop 
or ien ted  r a t h e r  than d i s c i p l i n a r y  i n  nature. More a t t e n t i o n  is  
be ing  d i r ec t ed  t o  t h e  so lu t ion  of f i e l d  problems. The impact has 
been on t h e  p r a c t i c a l  aspec t  of crop production. The research 
f r e q u e n t l y  proceeded t o  t h e  g ra s s roo t  level and sought out  
a g r i c u l t u r a l  problems. They a l s o  obtained b e t t e r  coordinat ion 
and cooperation from o the r  d i v i s i o n s  s u c h  a s  Extension and 
Planning. Accordingly, research managed t o  keep ab reas t  of t h e  
na t iona l  crop development plans and g u i d e l i n e s .  
The f a c i l i t i e s  a s  well a s  a c t i v i t i e s  of t h e  a g r i c u l t u r a l  
research developed considerably. Moreover, t h e  t r a n s f e r  of 
technology from research t o  farmers  was smooth because fa rmers  
had f u l l  confidence and were impressed w i t h  research f i n d i n g s .  
As a result ,  t h e  a g r i c u l t u r e  research con t r ibu t ion  pro jec ted  a 
no t i ceab le  impact on crop production. 
The new v a r i e t i e s  of important crops developed and released 
by t h e  research i n s t i t u t e s  are: 29 v a r i e t i e s  of r i c e ,  6 v a r i e t i e s  
of sorghum, 6 v a r i e t i e s  of maize, 5 v a r i e t i e s  of groundnut, 
5 v a r i e t i e s  of wheat, 7 v a r i e t i e s  of co t ton ,  6 v a r i e t i e s  of j u t e ,  
8 var i e t i e s  of p u l s e s ,  2 v a r i e t i e s  of sugarcane, 2 var ie t ies  of 
sunflower and 1 v a r i e t y  of sesamum. 
The d i s t r i b u t i o n  of q u a l i t y  seeds a l s o  became more compre- 
h e n s i v e .  The year ly  d i s t r i b u t i o n  is g i v e n  i n  Table 5 . 2 .  
5.2 Adoption of innovat ions 
The t ransmission mechanism of innovat ions t akes  place mainly 
through t h e  E x t e n s i o n  Division of t h e  AC. Under t h e  con t ro l  of 
t h e  General Manager, t h e  Extension Division i s  organized on a 
s t a t e / d i v i s i o n a l  b a s i s ,  w i t h  o f f i c e s  a t  township, v i l l a g e  t r a c t  
and v i l l a g e  leve l .  F i e ld  s u p e r v i s i n g  s t a f f  a r e  t h e  Vi l lage  
Extension Managers, who a r e  i n  charge of a v i l l a g e  w i t h  1,200- 
2,400 ha of c u l t i v a t e d  land depending on t h e  l o c a l i t y  and s t a t e  
Table 5.2 Distribution of Quality Seeds of Principal Crops 
Crop Uni t  1974-75 1975-76 1976-77 1977-78 1978-79 1979-80 1980-81 
Paddy bsk 930,670 543,940 191,996 260,722 445,426 659,408 1,669,322 
3,163 Wheat bsk 11,177 16,676 636 1,134 
Maize Seed bsk 11,723 3,604 2,291 2 s 473 5,809 10,928 3,394 
Groundnut bsk 20 081 3,073 1,409 389 683 26,816 133,717 




Cotton v i s s  3,431,690 2,641,545 1,826,079 2,288,250 2,184,912 2,570,898 1,093,776 
Mahlaing 
5/6 
Cotton v i s s  1,218,480 2,325,195 386,565 389,827 592,875 417,394 1,363,318 
I - - 14,000 10,700 - 1,901 - W a g Y i  
Jute bsk 7,879 4,260 2 , 835 6,757 6,681 2,443 940 
Cotton viss 
Rubber 
Sapling ea - 150,000 124,016 384,400 189,631 80,000 163,000 
Budwood ea - 2 , 350 644 743 270 75 -- 
Sugarcane ton 88 9 993 266 , 656 24,616 17,556 17,004 12,502 10,206 
Coffee plant 23,400 60 r 000 2 , 404 4,150 6,324 15,500 109,385 
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o f  communica t ion .  
about 10 v i l l a g e  e x t e n s i o n  managers, each o f  whom work d i r e c t l y  
w i t h  a b o u t  1,000 farmers. I t  i s  c u r r e n t l y  p l a n n e d  t o  i m p r o v e  
upon t h e  r a t i o  o f  t h e  number o f  farmers t o  e x t e n s i o n  w o r k e r s  t o  
o n e  v i l l a g e  e x t e n s i o n  manager  f o r  500 farmers by 1985. The 
o r g a n i z a t i o n a l  s t r u c t u r e  and  number of s t a f f  i n  each level  o f  t h e  
E x t e n s i o n  D i v i s i o n  i s  g i v e n  i n  T a b l e  5.3. 
A v i l l a g e  t r a c t  manager  s u p e r v i s e s  t h e  work o f  
The r e s p o n s i b i l i t i e s  o f  t h i s  d i v i s i o n  a r e  t o :  d i s s e m i n a t e  
a g r i c u l t u r a l  r e s e a r c h  f i n d i n g s ;  i m p l e m e n t  t h e  a n n u a l  a g r i c u l t u r a l  
p l a n ;  d i s t r i b u t e  essent ia l  s u p p l i e s  t o  farmers and a s s i s t  i n  
p r o c u r e m e n t  o f  these  i n p u t s ;  d i s t r i b u t e  p u r e  seeds i n  
c o o r d i n a t i o n  w i t h  t h e  c e n t r a l  farms; a n d  h e l p  t o  c o o r d i n a t e  t h e  
a g r i c u l t u r a l  a c t i v i t i e s  w i t h  t h e  v i l l a g e  c o u n c i l  and  t o w n s h i p  
c o u n c i l s .  
To a c c o m p l i s h  these many d u t i e s ,  t h e  General Manager o f  
E x t e n s i o n  i s  a s s i s t e d  by Deputy General Managers ;  14  s t a t e  o r  
d i v i s i o n a l  managers a t  t h e  t o w n s h i p  l eve l ;  426 v i l l a g e  t r a c t  and  
4,040 v i l l a g e  manage r s  a t  t h e  v i l l a g e  level .  
More t r a i n e d  p e r s o n n e l  were employed down t o  t h e  v i l l a g e  
l e v e l ,  a n d  t h e  s e r v i c e s  o f t h e  e x t e n s i o n  w o r k e r s  came t o  be 
r e c o g n i z e d  and accepted by t h e  f a r m e r s .  The role  o f  v i l l a g e  
manager  i s  most p i v o t a l  i n  t r a n s f e r r i n g  t h e  new t e c h n o l o g i e s  o r  
e x e c u t i n g  t h e  a g r i c u l t u r a l  d e v e l o p m e n t  p l a n s ,  a s  t h e y  a r e  t h e  
l i n k  w i t h  t h e  g r a s s r o o t  l e v e l .  The v i l l a g e  m a n a g e r s  r e c r u i t e d  
a n n u a l l y  were r e c e n t  g r a d u a t e s  f rom A g r i c u l t u r e  High S c h o o l ,  
Dip loma I n s t i t u t e s  and  t h e  I A .  They  a r e  young, a c t i v e  a n d  well 
t r a i n e d .  Moreover ,  there  i s  f u l l  g o v e r n m e n t a l  s u p p o r t  and  
l e a d e r s h p  t o  t h e  e x t e n s i o n  s t a f f  members. 
P r e v i o u s l y ,  many a g r i c u l t u r e  e x t e n s i o n  s t r a t e g i e s  had been 
i n t r o d u c e d  i n  Burma f o r  i m p l e m e n t i n g  t h e  crop p r o d u c t i o n  
programs. The a p p r o a c h e s ,  however, were n o t  a p p r o p r i a t e  f o r  
Burmese c o n d i t i o n s .  S u b s e q u e n t l y  a s t r a t e g y  t h a t  would t a k e  
T a b l e  5.3 O r g a n i z a t i o n  C h a r t  and Number o f  S t a f f  i n  
Each Level of E x t e n s i o n  D i v i s i o n  
G e n e r a l  Manager 
( E x t e n s i o n )  
Dy. G e n e r a l  Manager 
( 2 n d  i n  C h i e f )  
Dy. G e n e r a l  Manager Dy. G e n e r a l  Manager Dy. General1 Manager 
( S e a s o n a l  Crop)  ( E x t e n s i o n  and E d u c a t i o n )  ( I n d u s t r i a l  Crop)  
I 
t Dy. Township Managers (Pes t  C o n t r o l )  
1 
I 
S t a t e / D i v i s i o n a l  Managers 
Dy. S t a t e / D i v i s i o n a l  Managers 
Asst. S t a t e / D i v i s i o n a l  Managers 
1 )ownship Managers 
(Farm Managers 
I 
I I  
Dy. Township Managers . Farm Managers h I 
I 
T r a c t  Managers 
V i l l a g e  T r a c t  Managers (Farm)  
V i l l a g e  T r a c t  Managers 
(Pest C o n t r o l )  
I 
Managers 
V i l l a g e  Managers (Farm)  
V i l l a g e  Managers 
(Pest  C o n t r o l )  
V i l l a g e  Managers 
( S p e c i a l  P r o j e c t s )  
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maximum advantage of Burmese condi t ions  was designed and t h a t  
s t r a t e g y  was proved s u i t a b l e .  The essence of t h e  s t r a t e g y  was 
s e l e c t i v e  concentrat ion.  It cons is ted  of f i v e  components: 
( 1 )  a c o r r e c t  and proven technology; (2) p o l i t i c a l  w i l l  and 
p o l i t i c a l  guidance; ( 3 )  s e l e c t i v i t y  and concentrat ion;  (4) mass 
p a r t i c i p a t i o n ;  and ( 5 )  emulation and competition. 
The s t r a t e g y  was p u t  i n t o  e f f e c t  f o r  t h e  program and was 
found t o  perform well under Burmese condi t ions.  The na t iona l  
r i c e  production increased t o  23 percent without any cons iderable  
chknges of t h e  sown area. 
crops and t h e  achievements t h e r e  were a l s o  v e r y  s a t i s f a c t o r y .  
The program was expanded t o  o t h e r  
The extension s t a f f  of t h e  v i l l a g e  t r a c t s  a c t u a l l y  l i v e  i n  
t h e  production camps i n  proximity t o  t h e  farmers '  f i e l d s .  
Thereby t h e y  have c l o s e  c o n t a c t  w i t h  t h e  f a r m e r s  and a r e  i n  a 
pos i t i on  t o  monitor t h e  c u l t i v a t i o n  process and a t  t h e  same t ime 
pinpoint  t h e  impact p o i n t s  of t h e  crop production technology. 
To support  t h e  extension s t r a t e g y ,  t h e  Par ty ,  Council and 
S t a t e  agencies provided p o l i t i c a l  l eade r sh ip  t o  a l l  l e v e l s  of t h e  
a g r i c u l t u r a l  extension organization. The four  important 
committees a r e  ( 1 )  Agr icu l tu ra l  Management Committee, (2) C u l t i -  
va t ion  A c t i v i t y  Committee, ( 3 )  Procurement and Di s t r ibu t ion  of 
I n p u t  Committee and (4) Disease and Pest Control Committee. 
These committees were known a s  a g r i c u l t u r a l  management 
committees. I n  these committees usua l ly  people's counci l  members 
serve  a s  t h e  cha i rpersons  w h i l e  a g r i c u l t u r e  extension workers a c t  
a s  s e c r e t a r i e s .  The s t r a t e g y  has now been e s t ab l i shed  a s  t h e  
"Extension Strategy" and has  r e su l t ed  i n  heal thy co l l abora t ion  
and cooperation among t h e  departments and corpora t ions  connected 
w i t h  ag r i cu l tu re .  The t r a n s f e r  of  technology is shown i n  
F i g u r e  5.1. 
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6 C o n c l u s i o n s  and  S u g g e s t i o n s  
6.1 A g r i c u l t u r e  sector  
I n c r e a s i n g  a g r i c u l t u r a l  o u t p u t  d e p e n d s  upon e i t h e r  increas- 
i n g  t h e  o u t p u t  of e x i s t i n g  farms o r  e x p a n s i o n  of c u l t i v a t e d  area. 
O f f i c i a l  d a t a  i n d i c a t e  t h a t  t h e r e  a r e  21.1 m i l l i o n  acres of 
c u l t i v a b l e  w a s t e l a n d .  However, e v e n  w i t h o u t  b r i n g i n g  a d d i t i o n a l  
l a n d  i n t o  c u l t i v a t i o n ,  a g r i c u l t u r a l  o u t p u t  c a n  be i n c r e a s e d  by 
i n c r e a s e d  y i e l d s  of c rops  and  by i n t e n s i f y i n g  l a n d  u s e  t h r o u g h  
m i n o r  i r r i g a t i o n  development .  Burma h a s  v a s t  i r r i g a t i o n  
p o t e n t i a l  b u t  i r r i g a t e d  a rea  comprises o n l y  a b o u t  13 percent o f  
t h e  t o t a l  a r e a  s o w n t o  a g r i c u l t u r a l  c r o p s ,  a n d  i t  was f o u n d  t h a t  
o n l y  12.5 p e r c e n t  of t h e  i r r i g a t e d  area i s  d o u b l e  c ropped .  
F o r  paddy,  t h e  p r i n c i p a l  monsoonal  crop, improved  i n p u t  d i s -  
t r i b u t i o n  and  farm i n c e n t i v e s  c o u l d  l e a d  t o  a n  increase i n  y i e l d  
per acre. I n  a d d i t i o n ,  improved  m a r k e t i n g ,  i n c l u d i n g  p r o c e s s i n g ,  
s to rage  and  t r a n s p o r t a t i o n ,  c o u l d  f u r t h e r  i n c r e a s e  t h e  s u p p l y  of 
food g r a i n s .  
I n  d r y  s e a s o n  a n d  a l s o  f o r  12 m o n t h s  o f  t h e  y e a r  i n  t h e  d r y  
zone ,  s c a r c i t y  of water I s  a major c o n s t r a i n t  t o  i n c r e a s i n g  crop 
p r o d u c t i o n .  Development  of a d e q u a t e  water s u p p l y  p l u s  p r o p e r  
water c o n t r o l  and management would s t i m u l a t e  p r o d u c t i o n  and  
r e l a t i v e l y  h i g h  y i e l d i n g  c rops  i n  a r eas  and  s e a s o n s  where t h e  
y i e l d s  a r e  low a n d  where c r o p s  a r e  n o t  grown f o r  much o f  t h e  
year. Burma has  t h e  r e s o u r c e s  t o  d e v e l o p  m i n o r  i r r i g a t i o n  
f a c i l i t i e s  for  l a r g e  a reas .  
T h e r e  a r e  many c a u s e s o f a  s t a g n a t i o n  i n  y i e l d s  a n d  p r o -  
d u c t i o n  and  some a r e  i n t e r r e l a t e d .  T h e s e  c o n s t r a i n t s  a re :  
( 1 )  I n a d e q u a t e  economic  i n c e n t i v e s  f o r  farmers t o  u s e  more 
p u r c h a s e d  i n p u t s ,  
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D i f f i c u l t i e s  i n  f i n a n c i n g  p u r c h a s e d  i n p u t s  and  l o n g e r  term 
i n v e s t m e n t s  by farmers b e c a u s e  of i n a d e q u a t e  c r e d i t  
f a c i l i t i e s ,  
Low u t i l i z a t i o n  o f  i r r i g a t i o n  r e s o u r c e s  w h i c h  c o u l d  be  
u s e d  t o  improve  t h e  a g r o c l i m a t i c  e n v i r o n m e n t ,  
I n a d e q u a t e  m a r k e t i n g  a r r a n g e m e n t s ,  i n c l u d i n g  p r o c e s s i n g ,  
s t o r a g e  and  t r a n s p o r t a t i o n ,  so t h a t  f u l l  p o t e n t i a l  f o r  
f o o d  s u p p l i e s  a r e  n o t  o b t a i n e d  from c r o p  i n p u t s ,  
S h o r t a g e  of  d r a f t  power f o r  p r e p a r a t i o n  of l a n d ,  e s p e c i a l l y  
f o r  m u l t i p l e  c r o p p i n g .  
Sunnestians 
Price . P u  . I t  was n o t e d  t h a t  p r o c u r e m e n t  p r i c e s  a r e  v e r y  
c lose  t o  t h e i r  c o s t  of p r o d u c t i o n .  Therefore i t  c o u l d  be 
s u g g e s t e d  t h a t  a s t a t i s t i c a l l y  acceptab le  sample s u r v e y  of c o s t  
of  p r o d u c t i o n  f o r  farms s h o u l d  be s t r a t i f i e d  t o  c o v e r  t h e  c rops  
which a r e  t o  be p u r c h a s e d  by t h e  g o v e r n m e n t  i n  t h e  f o l l o w i n g  
y e a r .  The s a m p l e  s h o u l d  be  f u r t h e r  s t r a t i f i e d  f o r  each crop  by 
ag roc l ima t i c  r e g i o n  and  by s e a s o n  of p r o d u c t i o n .  The monopoly 
p u r c h a s e  p r ice  s h o u l d  t h e n  be set  t o  c o v e r  t h e  c o s t  of p r o d u c t i o n  
a s  w e l l  a s  t o  l e a v e  some r e w a r d  f o r  t h e  f a r m e r s  so a s  t o  i n c r e a s e  
t h e i r  i n c e n t i v e s  t o  p a r t i c i p a t e  i n  t h e  programs.  
Cre-. F a r m e r s  h a v e  l i m i t e d  f i n a n c i a l  r e s o u r c e s  
and  h a v e  access t o  l i m i t e d  i n s t i t u t i o n a l  c r e d i t ,  i n c l u d i n g  
a d v a n c e  p u r c h a s e  by AFPTC. The i n d i v i d u a l  farmer's a b i l i t y  t o  
a d o p t  improved  t ech -no logy  and  i n c r e a s e  y i e l d s  is  l i m i t e d  by 
t hese  f i n a n c i a l  c o n - s t r a i n t s .  Medium-term c r e d i t  f o r  f i n a n c i n g  
on-farm i m p r o v e m e n t s  
i s  scarce. If p e a s a n t s  i n  t h e  c e n t r a l  core  a r e  expected t o  
i n v e s t  i n  s u c h  i m p r o v e m e n t s ,  i t  c o u l d  b e  s u g g e s t e d  t h a t  means f o r  
p r o v i d i n g  s u c h  c r e d i t s  s h o u l d  be  c o n s i d e r e d .  
5.Between 1962  and  1980, t h e  i r r i g a t i o n  
d e p a r t m e n t  comple ted  8 major p r o j e c t s  w i t h  a t o t a l  i r r i g a b l e  a r e a  
of 137,000 ha. The depa r tmen t  a l s o  completed 4 major f l o o d  
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p r o t e c t i o n  p r o j e c t s  p r o v i d i n g  p r o t e c t i o n  f o r  over 50,000 ha. 
However, i r r i g a t i o n  r e s o u r c e s  a r e  n o t  wel l  deve loped .  T h e r e  i s  a 
l a r g e  q u a n t i t y  of minor i r r i g a t i o n  r e s o u r c e s  which c o u l d  be 
d e v e l o p e d  f o r  m u l t i p l e  c r o p p i n g  d u r i n g  t h e  d r y  s e a s o n  a s  well a s  
f o r  s u p p l e m e n t a l  u s e  d u r i n g  t h e  monsoon. A t  p r e s e n t  a f u l l  
b e n e f i t  which  s h o u l d  be  a v a i l a b l e  from these p r o j e c t s  h a s  no t  
reached i t s  pr ime.  Thus it is  recommended t h a t  these  p r o j e c t s  b e  
g i v e n  t h e  h i g h e s t  p r i o r i t y  f o r  c o m p l e t i o n  a t  t h e  e a r l i e s t  
p o s s i b l e  time, s i n c e  d e v e l o p m e n t  of water  r e s o u r c e s  would 
accelerate  t h e  d e v e l o p m e n t  of m u l t i p l e  c r o p p i n g  as well  a s  
i n c r e a s e  y i e l d ,  t h e r e b y  i n c r e a s i n g  p r o d u c t i o n .  
Market-. AFPTC is  t h e  main agency  r e s p o n s i b l e  f o r  paddy 
p r o c u r e m e n t  on a n a t i o n a l  b a s i s .  The ch ief  c o n s t r a i n t s  of 
m a r k e t i n g  are: (1 )  i n a d e q u a t e  s to rage ,  (2) i n e f f i c i e n t  
p r o c e s s i n g  and  ( 3 )  i n - a d e q u a t e  t r a n s p o r t a t i o n .  
Paddy which i s  s o l d  t o  AFPTC d u r i n g  h a r v e s t i n g  s e a s o n  i s  
o f t e n  p i l e d  i n  t h e  open  and  m i l l e d  s e v e r a l  mon ths  l a t e r .  There 
a r e  l a r g e  losses  from i n s e c t s ,  r o d e n t s ,  s p o i l a g e ,  etc.  I t  i s  
s u g g e s t e d  t h a t  improvement  i n  s t o r a g e  f a c i l i t i e s  and  m i l l i n g  
P r a c t i c e s  c o u l d  i n c r e a s e  t h e  s u p p l y  of r i c e  i n  Burma. 
F rom o u r  s t u d y  i t  was f o u n d  t h a t  when p a d d y  i s  m i l l e d  i t  i s  
processed by m i l l s  wh ich  a r e  q u i t e  i n e f f i c i e n t .  O f f i c i a l  
s t a t i s t i c s  show a y i e l d  o f  a b o u t 5 4  p e r c e n t  i n  1975-76 a n d  
57 p e r c e n t  i n  1974-75. A t  p r e s e n t  t h e  y i e l d  has  become e v e n  
lower. A y i e l d  o f  68  p e r c e n t  s h o u l d  be a t t a i n a b l e  w i t h  r ice  
m i l l s  which a r e  i n  r e a s o n a b l y  good shape. The r i c e  m i l l s  i n  
Burma a r e  t h e  t r a d i t i o n a l  s t o n e  s h e l l e r - p o l i s h e r  t y p e  t h a t  are  i n  
poor c o n d i t i o n .  P r o d u c t  e f f i c i e n c y  from these m i l l s  is low, 
e s p e c i a l l y  c o n s i d e r i n g  t h e  low l e v e l  o f  r e p a i r  and  ma in tenance .  
S p a r e  p a r t s  a r e  v e r y  d i f f i c u l t  t o  o b t a i n  a n d  a r e  s low i n  
d e l i v e r y .  However, t h e  m i l l s  a re  n o t  t h e  s o l e  c a u s e  o f  low 
P r o d u c t i o n  e f f i c i e n c y .  Hand l ing  and  c o n d i t i o n i n g  p r i o r  t o  
m i l l i n g  a l s o  effects  m i l l i n g  y i e l d s .  Modern r ice  m i l l s  would  
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recover these  losses .  However, a complete improved approach t o  a 
t o t a l  handling system i s  recommended t o  increase  t h e  product 
q u a l i t y  and system ef f ic iency .  
Transportat ion i n  Burma, p a r t i c u l a r l y  land t r anspor t a t ion ,  
is poor. Thus i t  i s  d i f f i c u l t  t o  t r a n s p o r t  a g r i c u l t u r a l  produce 
from t h e  a reas  of production t o  t h e  a reas  of consumption and 
export. Thus  i t  i s  suggested t h a t  improved t r a n s p o r t a t i o n  should 
be considered. 
D _ r . a f t S a U C  . Farmers a r e  faced w i t h  a s i g n i f i c a n t  d r a f t  
power shortage,  e s p e c i a l l y  i n  those a r e a s  where mul t ip l e  cropping 
is  c a r r i e d  out. Present  resources  could n o t  s u p p l y  t h e  d r a f t  
power needed f o r  l a r g e  expansion i n  m u l t i p l e  cropping. It i s  
suggested, t he re fo re ,  t h a t  major expansion of mechanization be 
considered and prepara t ions  should be coordinated w i t h  expansion 
i n  i r r i g a t i o n  and mul t ip l e  cropping. 
6 . 2  The National Agr icu l tura l  Research System 
The na t iona l  a g r i c u l t u r a l  research a c t i v i t i e s  i n  Burma a r e  
l a r g e l y  c a r r i e d  out  by  A R I  and A R D  u n d e r  t h e  AC. The a c t i v i t i e s  
of these  two i n s t i t u t i o n s  a r e  overlapping i n  many important  
areas.  While A R I  i s  t o  ca r ry  out  t h e  bas ic  research  and A R D  t o  
ca r ry  o u t  a p p l i e d  research,  b o t h  d i v i s i o n s  a r e  a c t i v e l y  engaged 
i n  b r e e d i n g  of HYV r i c e  and o the r  important  crops. 
A R I  w i t h  i t s  well-equipped l a b o r a t o r i e s  and c e n t r a l i z e d  
l o c a t i o n  should g i v e  s p e c i a l  a t t e n t i o n  t o  k i n d s  of research  works 
t h a t  require both labora tory  and f i e l d  f a c i l i t i e s .  ARD w i t h  i t s  
20 c e n t r a l  f a r m s  a n d  20 seed f a r m s ,  h a s  a l a r g e r  a r e a  f o r  f i e l d  
work and t h u s  should concent ra te  on seed production and d i s t r i -  
bution. 
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The research a c t i v i t i e s  of A R I  and  A R D  s h o u l d  be combined  a s  
a n  A g r i c u l t u r a l  R e s e a r c h  S e r v i c e s  ( A R S ) .  ARS,  w i t h  i t s  head-  
q u a r t e r s  a t  Yez in ,  s h o u l d  be r e s p o n s i b l e  f o r  a l l  a g r i c u l t u r a l  
research a c t i v i t i e s  and  p r o d u c t i o n  of breeders' seed. 
The s t a f f  a t  Yez in  s h o u l d  c o n t i n u e  t o  u s e  t h e  f a c i l i t i e s  of 
t h e  c e n t r a l  farms where t h e y  a r e  needed .  
The major c o n s t r a i n t  f o r  increased research a c t i v i t i e s  a t  
A R I  i s  t h e  l a c k  of q u a l i f i e d  s c i e n t i s t s ,  h a v i n g  o n l y  two PhDs and  
t e n  MSs among t h e  research  scient is ts .  Thus  s c i e n t i f i c  s t a f f  a t  
Yez in  s h o u l d  be u r g e n t l y  i n c r e a s e d  t o  t h e  a u t h o r i z e d  s t r e n g t h  
w i t h  q u a l i f i e d  s c i e n t i s t s  s o  t h a t  t h e  a c t i v i t i e s  of A R I  s h o u l d  
c o n t i n u e  s u c c e s s f u l l y .  
Due t o  i n e f f i c i e n t  u s e  o f  a v a i l a b l e  water  s u p p l y ,  m u l t i p l e  
c r o p p i n g  c o u l d  n o t  be  c a r r i e d  o u t  e f f e c t i v e l y .  Therefore, a new 
d i v i s i o n  f o r  water  management s h o u l d  be  added  t o  t h e  p r e s e n t  f i v e  
d i s c i p l i n e s  a t  A R I .  
The p r e s e n t  c e n t r a l  farms s h o u l d  be s t r e n g t h e n e d  i n  a n  
a t t e m p t  t o  assist i n  advanced  a g r i c u l t u r a l  r e s e a r c h  r e s u l t i n g  i n  
improved  p r o d u c t i o n .  
A d d i t i o n a l  s t a f f  p o s i t i o n s  a t  t h e  r e g i o n a l  research c e n t e r s ,  
p a r t i c u l a r l y  i n  t h e  p l a n t  p r o t e c t i o n  a r eas  s h o u l d  be  p r o v i d e d .  
6.3 R e l a t i o n s  w i t h  t h e  I n s t i t u t e  of A g r i c u l t u r e  
The u n i v e r s i t y  l e v e l  t e a c h i n g  I A  shares  t h e  same campus  w i t h  
A R I .  One of t h e  bas i c  ideas  o f  moving A R I  from Rangoon and  I A  
from Mandalay t o  Yez in  was t o  p r o m o t e  c l o s e  w o r k i n g  r e l a t i o n s  
b e t w e e n  t h e  two i n s t i t u t i o n s .  A t  p r e s e n t ,  c o m m u n i c a t i o n s  b e t w e e n  
t h e  U n i v e r s i t y  and  A R I  o c c u r  o n l y  on a n  in fo rma l  b a s i s .  There i s  
no  formal  a g r e e m e n t  c o v e r i n g  t h e  w o r k i n g  norms. The AC and  
p a r t i c u l a r l y  A R I  o f f i c i a l s  p a r t i c i p a t e  i n  c u r r i c u l u m  p l a n n i n g  a t  
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t h e  I A  a n d  t h e  G e n e r a l  M a n a g e r  of  A R I  i s  a member o f  b o t h  t h e  
a c a d e m i c  and a d m i n i s t r a t i v e  b o d i e s  of I A .  Some A R I  p e r s o n n e l  
g i v e  o c c a s i o n a l  lectures  a t  I A  and some I A  l e c t u r e r s  and s t u d e n t s  
v i s i t  A R I  t o  s t u d y  t h e  r e s e a r c h  a c t i v i t i e s .  N e v e r t h e l e s s ,  t h e  
m a j o r  a d v a n t a g e s  o f  t h e  n e i g h b o r i n g  s i t u a t i o n s  a r e  n o t  e x p l o i t e d .  
Any d i r ec t  c o l l a b o r a t i o n ,  e s p e c i a l l y  r e q u i r i n g  t h e  s h a r i n g  o f  
r e s o u r c e s ,  i s  o f t e n  d i f f i c u l t .  
s u g a u m a  
F o r m a l i z a t i o n  o f  a work ing  a g r e e m e n t  between A R I  and I A  
s h o u l d  be examined a t  t h e  e a r l i e s t  o p p o r t u n i t y .  
Direct c o l l a b o r a t i o n  and  s h a r i n g  o f  r e s o u r c e s  would be o f  
b e n e f i t  t o  t h e  j u n i o r  r e s e a r c h  w o r k e r s  o f  A R I  w i t h  BAg degrees. 
They  c o u l d  a t t e n d  t h e  Master's course  w o r k  a t  I A  a s  p a r b t i m e  
s t u d e n t s  and work on t h e i r  r e s e a r c h  p r o g r a m s  f o r  a t h e s i s  a t  A R I .  
ARI sc i en t i s t s  w i t h  p o s t g r a d u a t e  degrees s h o u l d  be a p p o i n t e d  
a s  par t - t ime p r o f e s s o r s .  It c o u l d  be r e p o r t e d  t h a t  a t  p r e s e n t ,  
n e g o t i a t i o n s  a r e  p r o g r e s s i n g .  
6.4 M u l t i l a t e r a l  and b i l a t e r a l  a s s i s t a n c e  p r o j e c t s  w i t h  
r e s e a r c h  components  
A number o f  b i l a t e r a l l y  and m u l t i l a t e r a l l y  funded  a i d  
p r o j e c t s  have  been e s t a b l i s h e d  i n  o r d e r  t o  a s s i s t  a g r i c u l t u r e  
r e s e a r c h  w i t h i n  t h e  c o u n t r y .  
A l l  these o r g a n i z a t i o n s  f i r s t  send  s u r v e y  t e a m s  t o  n e g o t i a t e  
w i t h  t h e  n a t i o n a l  a u t h o r i t i e s  f o r  u t i l i z i n g  t h e  a v a i l a b l e  f u n d s  
mos t  e f f ec t ive ly  i n  c a r r y i n g  o u t  t h e  p r o j e c t s .  A s t u d y  o f  many 
p r o j e c t s  shows t h a t  a r o u n d  30 p e r c e n t  o f  t h e  f i n a n c i a l  s u p p o r t  i s  
u t i l i z e d  f o r  f o r e i g n  c o n s u l t a n c y ,  w h i l e  15 pecent  i s  a l l o t e d  f o r  




C o n s u l t a n t s  r e c r u i t e d  f o r  t h e  p r o j e c t s  a r e  o f  two 
ca tegor ies  -- l ong- t e rm and  s h o r t - t e r m  c o n s u l t a n t s .  Many long-  
term c o n s u l t a n t s  p r o v i d e d  v a l u a b l e  a s s i s t a n c e  i n  e s t a b l i s h i n g  
improvemen t  programs.  The i m p l e m e n t a t i o n  of t h e  p r o j e c t  c o u l d  be  
c a r r i e d  o u t  more e f f e c t i v e l y  and e f f i c i e n t l y  w i t h  t h e  h e l p  o f  t h e  
c o n s u l t a n t .  It was a l s o  found t h a t  b i o l o g i c a l  m a t e r i a l s  from t h e  
I A R C s  c o u l d  be o b t a i n e d  more  e a s i l y .  
There  h a v e  been  i s o l a t e d  c a s e s  o f  c o n s u l t a n t s  b e i n g  b a d l y  
chosen ,  and  
t o  n a t i o n a l  
c o n s u l t a n t s  
a n d  i n  some 
be accepted 
cases of c o n s u l t a n t s  who had d i f f i c u l t i e s  i n  a d a p t i n g  
c o n d i t i o n s .  The q u a l i f i c a t i o n s  of some of t h e  
do  n o t  meet t h e  r e q u i r e m e n t s  o f  t h e  n a t i o n a l  c e n t e r s ,  
c a s e s  c o n s u l t a n t s  o f  s e c o n d  o r  t h i r d  c a l i b e r  h a d  t o  
due  t o  a s h o r t a g e  of t h e  r e q u i r e d  p e r s o n n e l .  I n  s u c h  
cases i t  was found t h a t  e f f ec t ive  e f f i c i e n c y  was n o t  ob ta ined .  
N a t i o n a l  c e n t e r s  s h o u l d  e x a m i n e  c a n d i d a t e s  more c a r e f u l l y  and 
s e l ec t  t h o s e  w i t h  r e l e v a n t  o v e r s e a s  e x p e r i e n c e  t o  a v o i d  t h i s  i n  
t h e  f u t u r e .  
The short-term c o n s u l t a n t s  a s s i g n e d  f o r  t h e  p r o j e c t s  were 
u n a b l e t o g i v e  m u c h a s s i s t a n c e t o t h e  n a t i o n a l  c e n t e r s  d u e  t o t h e  
s h o r t  d u r a t i o n  of t h e  a s s i g n m e n t .  Most o f  t h e  a v a i l a b l e  t ime was 
u t i l i z e d  f o r  s t u d y i n g  t h e  n a t i o n a l  c o n d i t i o n s  and  c o l l e c t i n g  
m a t e r i a l s  from t h e  n a t i o n a l  c o u n t e r p a r t s  f o r  w r i t i n g  u p  a r e p o r t .  - 
Q u a l i f i c a t i o n s  and experience o f  t h e  t e c h n i c a l  a s s i s t a n c e  
s h o u l d  be weighed c a r e f u l l y .  
A d e s c r i p t i o n  of l i v i n g  and work ing  c o n d i t i o n s  u n d e r  which  
c o n s u l t a n t s  w i l l  be  r e q u i r e d  t o  o p e r a t e  and  a d e l i n e a t i o n  o f  a l l  
r e s p o n s i b i l i t i e s  s h o u l d  be i n c l u d e d  i n  t h e  r e q u e s t  f o r  p roposa l  
and c o n t r a c t .  
The c o n t r i b u t i o n  of f u n d s  f o r  c o n s u l t a n c y  s h o u l d  n o t  be a 
f i x e d  one and  t h e  p r o v i s i o n  of e x p e r t  c o n s u l t a n c y  s h o u l d  be  
a c q u i r e d  o n l y  when needed.  
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A C  a s  a w h o l e  i s  i n  u r g e n t  n e e d  o f  w e l l - q u a l i f i e d  a g r i -  
c u l t u r a l  s c i e n t i s t s .  To f u l f i l l  t h i s  d e f i c i e n c y ,  A C  is s e n d i n g  
many of i t s  s c i e n t i f i c  s t a f f  f o r  t r a i n i n g  t o  d i f f e r e n t  I A R C s  and 
u n i v e r s i t i e s  t h r o u g h  i n t e r n a t i o n a l l y  a i d e d  p r o j e c t s .  However,  
many of these  t r a i n i n g  c o u r s e s  are of a non-degree ,  short-term 
n a t u r e  a n d  c o u l d  b e  r e g a r d e d  o n l y  a s  a m e a n s o f t r a i n i n g  s u b j e c t  
mat te r  s p e c i a l i s t s  f o r  e x t e n s i o n .  A g e n e r a l  sho r t age  of s t a f f ,  
p a r t i c u l a r l y  a s h o r t a g e  of a d e q u a t e l y  t r a i n e d  research s t a f f ,  is 
o n e  of t h e  major c o n s t r a i n t s  l i m i t i n g  s u s t a i n e d  g r o w t h  i n  a g r i -  
c u l t u r a l  p r o d u c t i v i t y .  
T h i s  needed  i n c r e a s e  i n  t r a i n e d  s t a f f  is b e i n g  addressed by 
t h e  b i l a t e r a l  and  m u l t i l a t e r a l  p r o j e c t s  and  o t h e r  i n t e r n a t i o n a l  
d o n o r s  t h r o u g h  v a r i o u s  s c h o l a r s h i p  programs. The t r a i n i n g  
componen t s  of a l l  t h e  p r o j e c t s  have amounted  t o  a b o u t  20 PhDs and  
69 MSs. 
I n  Burma, s e l e c t i o n  e x a m i n a t i o n s  a r e  h e l d  f o r  p o s t g r a d u a t e  
t r a i n e e s  and  t h e  c a n d i d a t e s  h a v e  t o  f u l f i l l  t h e  f o l l o w i n g  
r e q u i r e m e n t s :  ( 1 )  a minimum of 3 y e a r s  s e r v i c e ,  (2) minimum p o s t  
e q u i v a l e n t  t o  v i l l a g e  t r a c t  manager ,  ( 3 )  minimum q u a l i f i c a t i o n  
Bachelor ( c a n  s t u d y  o n l y  f o r  Master's degree) and (4) a s c h o l a r  
f o r  PhD must  p o s s e s s  a Master's d e g r e e .  
C o n s e q u e n t l y ,  new employees of t h e  A C  who o the rwise  would be 
a v a i l a b l e  a r e  n o t  c o n s i d e r e d  e l i g i b l e .  Also, s t a f f  who h a v e  had 
f o r e i g n  t r a i n i n g  a r e  n o t  e l i g i b l e  f o r  f u r t h e r  o v e r s e a s  t r a i n i n g  
u n t i l  t h e y  h a v e  s e r v e d  a t  l e a s t  3 y e a r s  w i t h  t h e  A C  a f t e r  s u c h  





T h e  a b o v e  r u l e s  s h o u l d  be l o o k e d  i n t o  w i t h  a v i e w  t o  
The p r i m a r y  s e l e c t i o n  e x a m i n a t i o n  s h o u l d  be  opened t o  a l l  
a g r i c u l t u r a l  g r a d u a t e s  u n d e r  A C ,  s o  t h a t  some f r e s h  g r a d u a t e s  
w i t h  e x c e l l e n t  q u a l i f i c a t i o n s  w i l l  b e  r e c r u i t e d  f o r  f u r t h e r  
s t u d y .  
AC s h o u l d  i d e n t i f y  c a n d i d a t e s  f o r  s c r e e n i n g  and E n g l i s h  
l a n g u a g e  t e s t i n g  s h o u l d  be ca r r i ed  o u t  a s  e a r l y  a s  p o s s i b l e .  - 
As a l r e a d y  s t a t e d ,  45 p e r c e n t  o f  t h e  p r o j e c t  e x p e n d i t u r e  i s  
u t i l i z e d  f o r  t h e  p u r c h a s e  o f  equipment .  I n  o u r  s t u d y  it was 
n o t e d  t h a t  f i e l d  mach ine ry  s u c h  a s  t r a c t o r s ,  l a n d  l e v e l e r s ,  
b u l l d o z e r s ,  p l a n t e r s ,  etc.  a r e  e f f e c t i v e l y  used .  However, some 
of t h e  e x p e n s i v e  h i g h l y  t e c h n i c a l  l a b o r a t o r y  i n s t r u m e n t s  a t  t h e  
research c e n t e r s  and a t  AI were p u r c h a s e d  w i t h o u t  d u e  c o n s i d e r -  
a t i o n  and some a r e  o n l y  s p a r i n g l y  used. Much o f  t h e  e q u i p m e n t  
d e s t i n e d  f o r  t h e  r e g i o n a l  c e n t e r s  was s t i l l  u n d e l i v e r e d .  It was 
a l s o  found t h a t  some o f  t h e  l a b o r a t o r y  a p p a r a t u s  r e q u i r e s  a 
c o n s t a n t  s o u r c e  of r e g u l a t e d  v o l t a g e  e l e c t r i c a l  i n p u t .  T h i s  i s  
n o t  y e t  a v a i l a b l e  a t  Yezin.  - 
S i n c e  m u l t i p l e  c r o p p i n g  is  d e v e l o p i n g  on a s i g n i f i c a n t  s c a l e  
t h e r e  w i l l  be a n e e d  f o r  s h a r p  e x p a n s i o n  i n  d r a f t  power f o r  l a n d  
p r e p a r a t i o n .  Thus e x p a n s i o n  o f  d r a f t  power s h o u l d  be c a r r i e d  
o u t  . 
F u t u r e  equ ipmen t  n e e d s  s h o u l d  b e  c a r e f u l l y  assessed and i f  
n e c e s s a r y  more a l l o c a t i o n  s h o u l d  be  made f o r  t r a i n i n g  component.  
Emphas is  s h o u l d  be  g i v e n  t o  more f i e l d  e q u i p m e n t ,  r a the r  
t h a n  l a b o r a t o r y  a p p a r a t u s  i n  t h e  f u t u r e .  
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6 .5  R e l a t i o n s h i p s  between I A R C s  and N A R S  
Burma has  been  c o l l a b o r a t i n g  w i t h  t h e  I A R C s  f o r  o v e r  1 5  
y e a r s .  Burma's most  i n t e n s i v e  c o o p e r a t i o n  w i t h  t h e  I A R C s  o f  t h e  
C G I A R  s y s t e m  h a s  been  w i t h  I R R I ,  f r om which  t h e  f i r s t  improved  
r i c e  v a r i e t y  IR-8 was received i n  1966. 
i 
A t  t h a t  t i m e  t h e  l o c a l  r i c e  y i e l d  p e r  a c r e  w a s  a r o u n d  30 
b a s k e t s  and  IR-8 y i e l d e d  a b o u t  t h r e e  t o  f o u r  t imes  t h e  l o c a l  
y i e l d  i n  s o m e  a r e a s .  T h u s  IR-8 w a s  g i v e n t h e l o c a l n a m e Y a g y a w ,  
meaning  o v e r  a hundred .  B u t  d u e  t o  i t s  s h o r t  s t a t u r e  and  
u n a c c e p t a b l e  p a l a t a b i l i t y  t h e  a c c e p t a n c e  by farmers was found t o  
be v e r y  slow. Since t h e n ,  Burma h a s  received many HYVs o f  r i ce  
f rom I R R I .  
C o o p e r a t i o n  i s  i n c r e a s i n g  w i t h  o t h e r  cen ters  a t  present ,  and 
t h e  n e x t  l a r g e s t  p r o g r a m s  a r e  p r o b a b l y  t h o s e  w i t h  I C R I S A T  and  
C I M M Y T  whose sorghum a r e  r e g u l a r l y  sownr  and f rom whence m i l l e t  
and  g r o u n d n u t  m a t e r i a l s  a r e  drawn. C o o p e r a t i o n  i s  a l s o  
m a i n t a i n e d  w i t h  C I P  ( p o t a t o e s ) ,  I I T A  ( food  l e g u m e s ) ,  C I A T  ( f o d d e r  
l e g u m e s ) ,  and I B P G R  f o r  r egu la r  p u b l i c a t i o n s .  
The Whole Township  Crop P r o d u c t i o n  S p e c i a l  Program which 
s o u g h t  t o  a d o p t  HYVs d e v e l o p e d  by  I A R C s  and  NARS t o  t h e  n a t i o n a l  
e n v i r o n m e n t  and  c l i m a t e  i s  s u c c e s s f u l  and c a n  be compared  t o  t h e  
m i r a c l e  o f  t h e  Green R e v o l u t i o n  e x p e r i e n c e d  i n  many c o u n t r i e s .  
m e s  t ions, 
and c o l l a b o r a t i o n  i n  seed exchange  s h o u l d  be f a c i l i t a t e d .  
The present  i n t e r n a t i o n a l  r e l a t i o n s  s h o u l d  be  a c c e l e r a t e d  
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Appendix 
b s o n s  visi ted 
U Khin Win,  Managing D i r e c t o r ,  AC 
U Aung Khin, G e n e r a l  Manager, A R I ,  Yezin 
U Hla Shwe, G e n e r a l  Manager, A d m i n i s t r a t i o n  D i v i s i o n  
U T i n  H l a i n g ,  G e n e r a l  Manager, E x t e n s i o n  D i v i s i o n  
U Hla Myint 0 0 ,  General Manager, P l a n n i n g  D i v i s i o n  
Dr. M y i n t  T h e i n ,  General Manager, A R D  
U Mya Maung, P r o j e c t  D i r e c t o r ,  MOPP, E x t e n s i o n  
D r .  Tun S a i n g ,  Deputy G e n e r a l  Manager, A R I ,  A d m i n i s t r a t i o n  
U Ohn Kyaw, D e p u t y  G e n e r a l  Manager, A R I ,  Rice D i v i s i o n  
U Hla Than, Deputy G e n e r a l  Manager, A R I ,  P l a n t  Pa tho logy  
U Myat H t w e ,  Deputy G e n e r a l  Manager, A R I ,  F i b e r  Crop D i v i s i o n  
U P e  Maung The in ,  Deputy G e n e r a l  Manager, A R I ,  Food Legume 
U Tun H l a i n g ,  Deputy G e n e r a l  Manager, A R I ,  S u g a r  Crop D i v i s i o n  
U Saw Win Kyi ,  Deputy G e n e r a l  Manager, A R I ,  O i l s e e d  Crop D i v i s i o n  
U Hla Than, Deputy General Manager, H e a d q u a r t e r s ,  P l a n n i n g  
U Ba Toke, Deputy G e n e r a l  Manager, H e a d q u a r t e r s ,  P l a n n i n g  
D i v i s i o n  
U Nyi N y i ,  Deputy G e n e r a l  Manager, H e a d q u a r t e r s ,  P l a n n i n g  
Dr. Kyi Win ,  Deputy G e n e r a l  Manager, H e a d q u a r t e r s ,  P l a n n i n g  
U Aung Thaung, P r o j e c t  D i r e c t o r ,  I r r i g a t i o n  and Water Management 
U T i n  Aung, Deputy G e n e r a l  Manager, C A D T C ,  E x t e n s i o n  
U Sann M y i n t ,  Deputy G e n e r a l  Manager, E x t e n s i o n  
U Hla Shwe, Deputy G e n e r a l  Manager, A R D ,  Resea rch  
U Tun Hla ,  Deputy G e n e r a l  Manager, A R D ,  A d m i n i s t r a t i o n  
U C h i t  Ngwe, Deputy G e n e r a l  Manager, A R D ,  Seed Technology 
U Kyaw Win,  A s s i s t a n t  General Manager, H e a d q u a r t e r s ,  P l a n n i n g  
D r .  Thaung Tun H l a i n g ,  A s s i s t a n t  G e n e r a l  Manager, H e a d q u a r t e r s ,  
Daw Mya Mya. A s s i s t a n t  G e n e r a l  Manager, Mandalay Farm 
U Min Aung, Farm Manager, Hmawbi 
U Thein  Han, A s s i s t a n t  G e n e r a l  Manager, A R I ,  Food Legume D i v i s i o n  
U Kyaw S h i n ,  A s s i s t a n t  G e n e r a l  Manager, A R I ,  Agronomy D i v i s i o n  
E x t e n s i o n  
P l a n n i n g  
102 
Places v&id&,gd 
Various Divisions at Agriculture Corporation Head Office, Rangoon 
Agriculture Research Institute, Yezin 
Institute of Agriculture, Yezin 
Applied Research Division, Gyogon, Rangoon 
Mandalay Central Research Farm 6 
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